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Creates 


Better Reinforcing Bar 


Bond and steel stresses 
developed ata slip of 0.001 
in. at free end. Four types 
of ‘a-in. bars, V-Vertical 
pullout specimen. B-Hori- 
zontal cast (bottom) pullout 
specimen. T-Horizontal 


cast (top) pullout specimen. 


Results are the average of 
six specimens— see techni- 


cal bulletin. 


Backed by many years of practical ex- 
perience in design and field requirements, 
Inland engineers have created a vastly 
improved reinforcing bar — known as the 
HI-BOND Bar. 

Many tests similar to the above prove 
that HI-BOND Bars have far higher bond 
stress than any other type of bar. 

This bar, of entirely new design, 
assures more effective mechanical grip 
regardless of the position in which it is 
cast or the direction in which it is pulled. 
The HI-BOND Bar decreases cracks, 
thereby reducing the possibility of corro- 
sion of the steel. By more efficient trans- 
fer of stress at splices, the HI-BOND Bar 


reduces the need for hook anchorage. This 
better reinforcing bar is easy to fabricate 
to any standard form. 

In brief, HI-BOND Bars, produced by 
Inland, result in more efficient structures, 
and lower construction and maintenance 
costs. 

Write for technical bulletin— “Engi- 
neering Tests Prove Bonding Strength of 
HI-BOND Reinforcing Bar.” 


INLAND STEEL COMPANY 


38 South Dearborn Street . Chicago 3, Iilinois. 


Sales Offices: Cincinnati + Detroit + Indianapolis 
Kansas City + Milwaukee New York + St.Lowis St. Poul 
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Barge Canal to Cross Florida 


St. Johns River Route Selected for Channel from the Atlantic to the Gulf 


By Harovp A. Scort, Sr., Assoc. M. Am. Soc. C.E. 
“Heap, Hyprautic Section, U.S. ENcrneer Orrice, JACKSONVILLE, FLa. 


latka the canal will cross several of 
the low necks of land between the 
river bends. These cutoffs are en- 


VER since the first white for water shipment 
people settled in Florida, <4 of commodities between ports on 


plans have been proposed for 

anal across peninsular Florida to 
orten the water route from the 
fof Mexico to the north Atlantic 


the Atlantic Coast and on the Gulf of 
Mexico has been approved for construc- 
tion. The Cross-Florida Barge Canal 
will provide a channel 12 ft deep and 


tirely in soft muck and loose sand. 
Excavation across the low alluvial 
or estuarine Pleistocene terrace, 


an, and avoid the tempestuous 
alls off the Florida Keys. There 
shardly a creek or river in Florida 
hat has not been viewed as a 
wtential route for such a canal. 
n July 23, 1942, as a protective 
neasure against the submarine 
nace and a postwar benefit to shipping, Congress 
ithorized construction of ‘“‘a high-level barge canal 
rom St. Johns River across Florida to the Gulf of 


through the state a 


fexico,” to form a link in the Intracoastal Waterway, 
nd give a saving of about 650 miles in barging between 
li and Atlantic ports. The canal route chosen follows 
proximately the adopted alinement for the sea-level 
lantic-Gulf Ship Canal. 
lhe canal plan, as prepared by the Corps of Engineers, 
roposes a Waterway 12 ft deep, 150 ft in bottom width, 
| 182 miles long, with 5 locks and 3 dams (Fig. 1). 
ur railroad bridges and five highway bridges are pro- 
vided in the plan, with 150-ft horizontal clearances and 
(-it vertical clearances in the open position. There 
mill be two ferries at less important highway crossings. 
The canal route extends from the pg of the 
Atlantic Intracoastal Waterway and the Johns 
iver, 6 miles from the Atlantic Ocean, up the | St. Johns 
River SY miles past Jacksonville and Palatka. There 
t leaves the St. Johns to proceed southwesterly up the 
‘lawaha River, over the divide, and down the Withla- 
chee River to Inglis Dam, whence it takes a more 
rect route to the Gulf of Mexico. 
Ww here possible the waterway will follow the river 
valleys. These are wide, subject to overflow during 
woods, and quite 


150 ft wide, with five locks, 


Bridges, dams, locks, and considerable 
excavation are inc 
Physical characteristics are described by 
Mr. Scott in this article. 


which extends into the angle between 
the St. Johns River and the Oklawaha 
River flood plains, would be entirely 
in unconsolidated fine sands, with 
occasional lenses of soft clay. Deeper 
borings at the St. Johns Lock site 
show it to be underlain by greenish, 
marly clays, with layers of hard dolomite and limestone, 
probably belonging to the Hawthorn formation. For the 
most part the excavation would be muck, loose fine sand, 
and small pinnacles of Hawthorn semi-consolidated marl, 
clay or hard limestone, or of Ocala limestone, except in the 
summit section and beyond the Inglis Lock site. In the 
summit section, excavation would consist chiefly of soft 
Ocala limestone but with hard layers and some chert, to 
an average depth of 25 ft, while between the Inglis Lock 
site and the Gulf it would consist of approximately 10 ft 
of Ocala limestone. 

Core borings 2'/s in. in diameter at the Dunnellon 
Lock site indicated that the material was unsatisfactory 
for lock foundations. However, it was believed that the 
rock was disintegrating during the drilling process. 
Therefore a 36-in. hole was drilled at the site to a depth 
of 83 ft. An examina- 
tion of the 36-in. core 
which was secured by ) 
this means revealed ‘4 
that the rock is satis- 


cutting 
t its narrowest point. 


luded in the project. 


ys 


Fic. 1. ROUTE OF THE 
Cross-FLoRIDA BARGE 
CANAL 
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Fic. 2. PrRorice oF THE CANAL INDICATES CONSIDERABLE 
EXCAVATION 


factory for the foundations of the lock, having cavities 
of small lateral extent. 

Che canal route from the St. Johns River at Palatka 
to its western terminus in the Gulf of Mexico will be 107 
miles long, of which about 100 miles must be excavated. 
The magnitude of the land cuts is shown in Fig. 2. The 
project depth, with overdepth and advance maintenance 
where necessary, will extend over a bottom width of 150 
ft throughout, except where special conditions warrant 
otherwise. Mooring basins 75 by 1,500 ft are provided 
in the plan at each end of the locks, for tie-ups during 
breakdowns for vessels awaiting passage through the 
locks. Smaller basins would be located at critical points 
along the canal. 


SIDE SLOPES AND PROVISIONS FOR DRAINAGE 

Side slopes will be generally 1 horizontal to 2 vertical 
in rock, 3 horizontal to 1 vertical in earth to a point 4 ft 
above maximum water surface, and 2'/, horizontal to | 
vertical above the 3:1 slope (Fig. 3). Berms will be 
provided at the rock surface where the rock cut is greater 
than 5 ft and the depth of overburden is greater than 10 
ft. A berm at least 75 ft wide will slope from the top of 
the canal cut to the near edge of the spoil banks. Runoff 
from spoil banks, surface berms, and back country will 
be diverted away from the canal by grading and ditching 
wherever practicable. Where necessary, openings will 
be left in the spoil banks for drainage into the canal, and 
structures for runoff control will be placed in the berms 
and down the canal slope. 

In general, there will be no revetment protection 
against wave wash where the height of the bank in soft 
material is 20 ft or less above the water surface. Where 
protection is necessary, it will consist of a combination 
of porous concrete and riprap. The porous concrete will 
extend from 4 ft above maximum pool elevation down 
to the water surface elevation at the time of construction; 
and riprap will then continue to 4 ft below the minimum 
pool elevation. The porous concrete will consist of a 
§-in. slab on 6 in. of filter material, whereas the riprap 
will be a 2-ft layer of well-graded stones on | ft of filter 
material. Grass will be planted above the porous con- 
crete to the top of the canal slopes to prevent erosion. 
Grass will also be provided, beginning at the water's 
edge, on all unriprapped banks over 5 ft high. 

Land required for the barge canal amounts to approxi- 
mately 81,000 acres, based on a mile-wide right-of-way 
and including pool areas, and is to be provided by the 
Florida Ship Canal Authority as a measure of local 
cooperation. Of this total, about 79,000 acres are swamp, 
cut-over pine, scrub, and open water. Reservoir pool 
areas, except the more remote ones, will be cleared to 
eliminate mosquito breeding and reduce debris. 

The five locks in the system will be 75 by 600 ft, with 
a minimum depth of 14 ft over the sills. The locks and 
appurtenances are similar in design, and many parts 


will be interchangeable. The main differences 4, 


height of lift and in foundation treatment. The «, 


locks on the east slope will have pile foundations 
the two on the west slope will rest on limestor 
respective lifts are shown in the profile, Fig. 2 
gates with strut and sector operating machinery 


specified. The size of gates is standardized as j,, 


practicable. 
The lock hydraulic system is designed for sic 
filling and emptying, using Tainter-type valves thr 


out on the 10 by 10-ft culverts. The 20-ft lock lift , 


require 7.1 min in fillg and 7.5 min in emptying. 

28-ft lift will require 8.1 min in filling and 9.2 mj 
emptying. The culvert valves will open in 3 min, aij 
ing a maximum rise in the lock chamber of about 


per min. Naturally, it is desired to obtain as fast oper 
tion as possible without causing disturbances in the | 


chamber. 


Recent tests on three models of manifold lock-flly 
systems with side ports and with bottom laterals hy 


indicated that the most critical condition in locks 
manifested by surging and the consequent hawser ; 


on a craft in lockage, occurs at the beginning oj 


filling period, before the valves are fully opened 

before uniform flow has been established in the syst 
It was found in the model tests that disturbances 
minimized as much as 50% by eliminating the ports fr 
the upstream end of the lock for a distance equal to ab 
25 to 30% of the lock length. 


This behavior is apparently caused by the fact t! 
the initial wave produced in the lock chamber is gene 
ated by the flow introduced by the first port or later 
in the manifold system, and if this first unit is locat 


some distance below the upper miter gate, the way 


divided, part of it traveling upstream and part dov 


stream. However, if the first port is located near 
upper miter gate, the wave can only travel downst: 
and is augmented as each succeeding port comes 
play. As a result of these studies, the design prov 


that the first upstream port be located 200 ft trom | 


upstream pintles, followed by 19 additional ports 


each wall, on 13-ft centers in the downstream directwo! 


HYDROLOGY OF AREA 


The total drainage area of the Oklawaha River be 
is approximately 2,300 sq miles, of which 950 contn) 
effective surface runoff to floods. The difference (' 
sq miles), including 150 sq miles of connected lakes 


either landlocked or the runoff is so retarded tha 
does not contribute to the peak flows associated © 


large floods. 
Silver Springs, the water supply for lockages, ! 


surface outlet of an underground stream which drat 


a large area of upland ridge country west and nort! 
the Oklawaha River and discharges through > 
Springs Run into Eureka pool at Mile 124 on the cal 
alinement. The flow of the Springs varies from 
2,670 cu ft per sec, averaging 875. Stages range betwe 
Els. 39.2 and 45.0 ft. 
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rhe Withlacoochee River drains about 2,200 sq miles piers. The high velocities developed will be confined 


- the western side of the upland ridge, of which about 
96 sq miles are flood producing. During flood periods 
aver flows through a myriad of small shallow lakes 
| swamp areas known as Tsala Apopka Lake. At 
nnellon the river is joined by Rainbow (Blue) Springs 
wn, and then discharges into the reservoir of the Florida 
wer Corporation near Inglis, which has upper pool 
eyations ranging from 24 to 28 ft. 
Rainbow (Blue) Springs, an underground stream 
milar in character to Silver Springs, drains an area to 
north and east of Dunnellon. This flow is utilized 
+ production of power at Inglis and is not considered 
ecessary for lockages at the present time. Flow from 
Springs varies from 490 to 930 cu ft per sec, averaging 
) Stages range from Els. 30.1.to 33.2 ft. 
Design storms for the spillway were determined by 
unit hydrograph method using a design unit hydro- 
raph determined from actual storms of record. The 
sign rainfall was selected from the storm that occurred 
\ugust 1940 over Louisiana. Particular attention is 
rected to the design. hydrograph, which peaks in 5 and 
lays and lasts for over 60 and 110 days on the 
klawaha and Withlacoochee rivers, respectively. These 
ng periods result from flat slopes and the large amount 


valley storage in the basins. 
THREE DAMS REQUIRED 


Three dams will be required for the canal. Those 
Rodman and Eureka on the Oklawaha River will be 
the low rolled-fill type, with porous concrete revet- 
nt. This revetment is to be 10 in. thick on a 6-in. 
ter blanket on both the upstream and downstream 
es of Eureka Dam, but only on the upstream slope 
kodman Dam. For both dams the crown width as 
signed is 25 ft, with side slopes generally 1 vertical 

horizontal, as determined from model studies and 

characteristics of the soil. Concrete spillways, 
pped with Tainter gates to maintain pool levels and 

the flood flows of the Oklawaha River, will have 


porous concrete on 1 ft of filter material. At Inglis 
the Withlacoochee River, the existing dam of the 
londa Power Corporation is to be improved and addi- 
nal spillway capacity added to insure the safety of 


the navigation pool. 


Kodman Dam is to be 6,650 ft long and have an average 


height of 22 ft with its top elevation at 28 ft above mean 


level. Over the flood plain there is a surface layer of 
luck which averages 10 ft in thickness except in an old 
ed stream valley, where it thickens to an average of 
‘Landa maximum of 40 ft. All muck is to be removed 
m the dam foundation, which is to be backfilled with 
suitable foundation material. 

‘he Rodman spillway is designed to pass a maximum 
7 Its crest is to be at El. 6 ft; 
elective length is to be 360 ft; and its pool elevation, 
‘ to exceed 22.3 ft. With all gates wide open, flow 
nll be as through a chute, obstructed only by the gate 


to concrete approach and discharge aprons, and reduced 
to less than 5 ft per sec at the approach end by flaring, 
and at the discharge end by lowering of the apron floor 
on a gradual slope from gate crest to end sill, which 
will have a short upsweeping curve. The riprap down- 
stream of the end sill will have a slope down of 8 ft 
horizontal on | ft vertical for the total distance of 40 ft. 
Aquatic plants and trash accumulating in the pool will 
pass over stop-logs inserted to near pool height in one 
gate bay, with the gate in the raised position. 


EUREKA DAM 


Eureka Dam will be 3,830 ft in length, including the 
lock and spillway, and have an average height of 28 ft 
with the top elevation at 48 ft above mean sea level. 
The flood-plain deposits, which underlie most of the 
site, consist chiefly of fine alluvial sand, with numerous 
interbedded lenses or discontinuous layers of peat, muck, 
silt, and clay—all soft. Under the middle half of the 
dam site there is a buried lens of variable beds of soft 
peat, muck, and clay with a maximum thickness of 40 
ft, overlain by about 15 ft of sand. Since it is imprac- 
ticable to remove the muck from such a depth, the design 
provides for flattening the side slopes of the dam in this 
section to distribute the load and reduce pressures to 
within the bearing capacity of the foundation material. 

The Eureka spillway has been designed to pass 25,400 
cu ft per sec with the crest at El. 30. It is to have an 
effective length of 180 ft, and a pool elevation not to 
exceed 43 ft. The stilling basin will be of the conven- 
tional type, with a sloping apron, two rows of baffles, 
and a stepped end sill. The discharge channel will be 
protected by riprap and the approach channel by riprap 
and derrick stone. 

As for the existing Inglis Dam, it consists of an earth 
embankment, two concrete spillway sections, a small 
navigation lock, and a hydro power house. The dam 
has deteriorated so that the crest is narrower, and the 
upstream slope flatter, than designed. Of the original 
five Tainter-gate bays 20 ft long, one has been closed by 
a concrete wall and one has been transformed into a 
forebay for a new vertical power unit not included in 
the original plant design. The three intermediate bays 
are equipped with wooden Tainter gates, and these 
provide the total usable spillway length of approxi- 
mately 60 ft, having a capacity of 11,700 cu ft per sec. 
The south spillway was originally built as an overflow 
dam with crest elevation at 24, but later, on top of this 
spillway, a concrete parapet wall was built, and an earth 
fill rests against this wall on the upstream side. The 
dam in its present state lacks the height and side slopes 
to give it the factor of safety applied in the design of the 
Rodman and Eureka dams. It also lacks gates and 
equipment to control the computed maximum discharge. 

To obtain the necessary factor of safety, riprap will 
be provided on the upstream face to the top of the dam 
at El. 32, and additional freeboard will be secured by 
constructing a concrete parapet wall to El. 36 as a pro- 
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tection against wave wash. A new spillway will be 
constructed 150 ft north of the existing structure and 
equipped with two Tainter gates 30 ft wide to provide 
additional capacity so that the design flood of 28,000 
cu ft per sec can be passed with the upper pool not higher 
than El. 28. The maximum tailwater elevation for this 
condition will be 19.8 ft. The concrete overflow section 
will be founded on rock, and separated from the earth 
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at a somewhat higher level. A further benefit to sy 
Springs will result from the reduction of extrep, 
high flood stages on the Oklawaha River. The stao, 
the Withlacoochee River at the mouth of Rass 
(Blue) Springs Run will not be changed and doex ,. 
influence the water level at the head of the Spring, 
The quantity of water to be pumped is directly ., 
portional to the amount of canal traffic and the differen, 
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late, 
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dam by concrete retaining walls flared on the upstream in canal levels at the locks. High-water levels in ti. tor 


side. A stilling basin extending 128 ft from the spillway 
crest will be provided to dissipate high velocities by 
forming a hydraulic jump. 


WATER SUPPLY FOR THE CANAL 


Plans provide that the water supply for the canal 
will be derived from the flow of the Oklawaha Rive: and 
Silver Springs into the Eureka pool. After the water 
requirements for Eureka Lock are satisfied, water from 
the pool will be pumped into the summit pool for opera- 
tion of the summit locks. The water used by the Silver 
Springs Lock will return to the Eureka pool, but that 
used at the Dunnellon Lock will pass down the Withla- 
coochee River to the Inglis Lock. Because of the higher 
lift of Inglis Lock, it will be necessary to pass an extra 
amount of water through Dunnellon Lock to provide 
the full lockage requirements when the flow of the 
Withlacoochee River is not substantially greater than 
the hydroelectric power-plant demand. A design based 
on this conservative assumption takes no account of the 
water that is now used, or might be used, at the existing 
lock at the Inglis Dam. 

As a basis for design, continuous use at the rate of 36 
lockages a day was assumed, which is about the maxi- 
mum rate at which vessels can be passed through the 
locks. For estimating purposes, it was assumed that, 
owing to the saving of water due to alternating lockages 
up and down, only 27 lockfulls of water would be used 
at each lock for 36 lockages. The minimum average 
monthly flow of the Oklawaha River and Silver Springs 
into the Eureka pool is 689 cu ft per sec; the maximum 
water requirements for 36 lockages is 636 cu ft per sec. 
In the event of future construction of twin locks, sufficient 
water could be obtained by constructing a pumping plant 
at Dunnellon Lock to draw water from the Withla- 
coochee River, whose minimum average monthly flow 
is 702 cu ft per sec. 

Inflow into the summit section from the ground-water 
reservoir will not be utilized for lockages. Water lost 
from the summit section as a result of lockages and 
leakage will be replaced from the Eureka pool by pump- 
ing. The water surface of the summit section will be 
free to fluctuate with the normal rise and fall of the 
ground water, which is observed at numerous wells. 

The water level in Silver Springs can continue to 
fluctuate within its normal range (El. 39.2 to 45.0). The 
Eureka pool, designed for a minimum elevation of 38 
and a normal one of 40 ft, will be regulated so as to 
permit the Springs to fall to its normal minimum during 
dry periods or, if it is found more desirable, to hold it 


summit section will require that greater volumes 

water be pumped agairfst greater lifts, while low summ; 
water levels will require less water at lower heads. |} 

about 98% of the time the quantity of water pump 
will be the sum of that needed for the Inglis and | 

Silver Springs Lock. The total pumping head is eqy 
to the lift between the Eureka pool and the summi 
pool, plus head losses in pumping between the two level 
The pump capacity provided is based on use of wate 
at the rate of 27 lockfulls a day, with a maximum demar 
of 656 cu ft per sec. The maximum lift of 15 ft, pl 
head losses in pumping, will occur during the peri 
requiring maximum volume. For over 50% of the tin 

the difference in level between the Eureka and th The pt 
summit pools will be between 8.5 and 10.5 ft. Th t was 
corresponding quantities pumped will be 554 and 5s the A 
cu ft per sec. For 70% of the time, the head will van he worl 
from 8.5 ft, the pumpage for the latter lift being 5¢ Engin 
cu ft per sec. The minimum lift and discharge will be HiMpord. | 


usand 
The 


ntribut 


PR 


4.8 ft and 501 cu ft per sec, respectively, when th oartm 
Eureka pool is at the minimum elevation of 38.0, with The of 
the summit pool at El. 42.8, the lowest of record. Th velope 
plant is designed, however, for operation with a mini hes, in 


mum summit pool of 40. wn 
Five pumps, each capable of delivering 60,000 gal BiBpoitudi 
per min, or 134 cu ft per sec against an 18-ft head, wil ie form 
be required to supply the maximum pumping demand. B® panel. 
The use of five pumps will give the desired flexibility ol e field 
operation. No standby or spare pump is contemplated fter th 


since four pumps will take care of the maximum requir id. it | 
ments for about 94% of the time. The pump hous tisfacte 
will be 70 ft north of the Silver Springs Lock, and the r field 
entrance and discharge channels will lead from th flicted 
canal below the lower guide wall and above the upper id take 
guide wall, respectively. The pump house will be 90 !t In org 


rgin: 
pe anc 


long, 58 ft wide, and 27 ft high from the operating flow 
to the roof, and of concrete and steel construction. The 


substructure will rest on a timber pile foundation and & he light 
so constructed as to permit unwatering of any pull g 10,00 
chamber without interference with the operation 0! the t exce 
other pumps. A reinforced concrete conduit, 11 by! t was d 
ft in section and 864 ft long, will carry the water '10™ AMM the ty 

ther of 


the pump house to the summit pool. J 

Construction of the Cross-Florida Barge Canal wil 
provide a postwar project employing thousands of met 
and millions of dollars worth of equipment. The pro» 
lems to be encountered will demand the best of! en 
neering skill, but the benefits will be far reaching, Since 
it will provide a short-cut for the shipment of commoc 
ties between the Gulf of Mexico and the Atlantic Uceat 
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could be constructed with the 
el landing mats that have been 
iyced to date. This quantity 
nresents a cost im excess of 
000,000! Yet the approximate 
‘of the development of the 
-— plank 1s less than 0.3 of 1% 
the cost of the quantity procured 
‘ate, which represents a weight 
approximately 2,000,000 tons. 


By Raymonp L. To.sBert 


A power, coordinated with land 
and sea forces, has won objective 
after objective for our military forces. 
Vitally important are the landing strips 
which follow directly behind—indeed in 
some cases lead—the advancing units. 
Rapid construction is essential and so 
strips have ‘been put in operation 
within 24 hours after a landing has 
been made. Such speed is made pos- 
sible by prefabricated mats which can 
be laid on a quickly leveled subgrade. 
is Mr. 


Development of Airplane Landing Mats 


Crvit Enorneer, Orrice or THe Cuter or ENGINEERS, Wasutncron, D.C. 


and of sufficient strength -to permit 
load transfers from panel to panel 
without failure. 

It was further recognized that 
actual stresses imposed on a landing 
mat during field operations were in- 
determinate because of the many 
variables, such as wheel-load differ- 
entials, uplift of the plane when in 
motion, variable friction coefficients 
and drag of the mat, differences in 
bearing capacities of the various soils 
with different moisture contents, 


vels in th 
volumes 
OW Summit 
eads, F 
er pumpe 
lis and t 


bis tonnage of steel would have 
approximately 650 ~—itten- 
ysand-ton cargo ships. 
The credit for the development of this outstanding 
stribution to the war effort should be equally divided 
>» the technical personnel of the Engineer Board 


ad is equ - their direction of development and testing; the 
he summit ee Chief of Fngineers, for planning, coordinating, 
two level .i consultation; the Army Air Forces for making 
e Of waterllMevice tests and rendering valuable technical criticism; 
m demar ithe steel and fabricating industries for their technical 
1 ft, plusfiMRcstance and splendid cooperation in other ways. 
> 

fa! “ PROBLEM ASSIGNED TO CORPS OF ENGINEERS 

| and t The problem of developing such an emergency landing 
pit. The t was assigned to the Corps of Engineers on request 
E and 58 the Army Air Forces during the latter part of 1939. 
_ Will vary ihe work was begun at Langley Field, Va., by the Corps 
being 59 Engineers, but was later transferred to the Engineer 
ge will b pard, Fort Belvoir, Va., the duly authorized War 
When the #enartment development agency for engineer equipment. 
38.0, with [he only data available were on the landing mat being 
rd. The veloped jointly by England and France. These two 
h a mini Mies, in 1939, had produced a prefabricated steel mat 

pwn as the “Cheveron” grid. This consisted of 

0,000 gal MiMoitudinal T-sections interconnected with a zigzag 
head, wi forming a herringbone-pattern type 

demand. HM panel. The panels were connected in 

cibility of Hie field by means of bolts and nuts. 

‘mplated, the initial use of the ‘“Cheveron” 

1 requir id, it became evident that it was un- 

np hous tislactory because of the time required 

and the t field assembly and the serious damage 

rom the MMiBficted on airplane tires during landings 

he upper id take-offs. 

be 90 CHAM In organizing the plan of development, 

ing floor nginally appeared that both a light 

on. The pe and a heavy type were necessary. 

n and be he light mat was for airplanes not exceed- 

7 § 10,000 Ib and the heavy one for those 

wel t exceeding 50,000 Ib in gross weight. 

by twas determined that the development 

ter 110i! BAM the two types should be pursued along 


er of two lines: (1) a deck or solid 


ynal will thin steel plate,” and (2) a grid or open- 


bu = ksh design. It was recognized that one 
he pr 7 the principal problems in the develop- 
of eng ‘nt program was the design of a satis- 
field connection for the individual 
“Cuil “cts or panels with a minimum number 


parts. "he mat had to be capable of 
“ig expeditiously connected in the field 


Development of these mats 
Tolbert’s subject in this article. 
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variable magnitudes of horizontal 
thrust produced by emergency brak- 
ing action of the plane, etc. Therefore it was obvious 
that the problem would have to be approached from a 
trial-and-error method of determination. 

An examination of the problem indicated that all 
mats must possess two general characteristics—speed 
in laying and a weight not exceeding 150 lb for the 
individual panel. For emergency uses, a light mat 
runway 150 ft by 3,000 ft in size should be capable of 
being laid within 24 hours, and a heavy one (150 by 
5,000 ft) should be laid within 72 hours. The weight of 
150 Ib for the individual panel was arbitrarily deter- 
mined as the maximum that two men could conveniently 
handle during the laying operations without becoming 
fatigued. Later, the maximum dimensional limits of a 
sheet or panel were set as not exceeding 12 ft in length 
and 3 ft in width. These limits were selected after con- 
sidering the transportation facilities that would be 
available in the field. 

After the basic concepts for the emergency lariding 
mats were determined, representatives of the steel, 
grating, and wire industries were called in and their 
help was solicited. They were advised to consider the 
development either of a “thin steel plate’’ or of an open 
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PLANKS ARE EasiILy CARRIED AND PLACED BY Two MEN 


mesh or grid design. In addition they were told that 
the weight per square foot should not exceed 5.0 Ib for 
the heavy mat and 1?*/; Ib for the light mat. The steel, 
grating, and wire industries are to be commended for 
their magnificent response to this call. As a result of 
their cooperation, many mat designs and ideas were 
presented to the Corps of Engineers for consideration. 
In order that the many types of mat submitted by 
participating industries could be adequately evaluated, 
the mats were subjected to a two-phase engineering test 
and, if warranted, to a service test. The engineering 
tests usually indicated the inherent structural adequacy 
or design deficiency, whereas the service test indicates 
mat behavior under airplane traffic. The laboratory 
phase of the engineering test consists of bend tests, shear 
or tensile tests of the interlocking connectors and, if 
necessary, a physical and chemical analysis of the metal. 
The stress-strain data obtained from the bend tests were 
compared with those for other mats similarly tested. 
The second phase of the engineering test consisted of 
a limited truck-traffic test on one particular mat. A 
quantity of approximately 1,000 sq ft of experimental 
mat was laid on a silty clay soil and subjected to the 
repeated traffic of a loaded ‘truck whose gross weight 
was approximately 18,000 lb. This phase of the test 
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deficiencies. 
unsatisfactory included 12 steel gris 
steel planks, 4 wire types, 
| old-tire-rubber door mat, and | jmp, 


included small box channels, 
double bars, bars and rods, riveted ay 
and automobile moulding strip de sigt 


18 


had gone through a period of design e 


fore plans were made for service test 
these types—the “thin plate” or pier 
plank, the Irving grid, and the heavy | 

and-rod mats. 


loam. These 12 tests proved the st 


use in theaters of operations. 
various “development stages which 


three mats passed through were sim; 


in nature, only those of the pierced plank will be 
scribed. 

The first “thin plate” 
company was the conventional sheet-piling section, wi 
reduced section modulus. This section was drop 
from further consideration because of its excessive weig 

and insufficient method of connection. 
considered by the Corps of Engineers was a solid | 
section, formed from No. 12 gage metal. 
were connected by a bayonet and slot arrangement, 
plate having the bayonets along both sides, while 
other plate had slots along both edges. The next s 
in the “thin plate’ evolution was to place a row 
bayonets along one side of the plate and a row of s 


along the other, thus giving each plate a combinatiog 
The next design chang 


of the two types of connection. 
was to incorporate both types of connection on each s 
of a No. 10 gage plate by alternating bayonets and s 

Next, “‘raised-button”’ 
surface of the planks. These “raised buttons’ 
overcome the tendency of airplanes to slide when land 


on a wet runway by providing additional traction ont 
The last step in the evolution of | 


mat surface. 
pierced-plank design was to incorporate tubulated h 


in order to add increased rigidity, to permit camoutlag 


usually indicated the strength of the con- 25 
nectors as well as the behavior of the mats 
under repeated loads. The traffic test was 
later expanded scope to include wheel 
loads of 15,000, 37,000, and 60,000 Ib. 

The service test on a landing mat con- 
sisted of laying a runway 150 ft in width 
by 3,000 to 6,000 ft in length, depending 
on whether the mat under test was the light 
or the heavy type. The mat was then 
subjected to the traffic of airplanes ranging 
in weight and size up to the heavy bombers. 
Observations were made on: (1) structural 
adequacy under loads (static and dynamic) ; 
(2) brake action; (3) skidding characteris- 
tics; (4) tire abrasions; (5) time checks on 
laying operations; and (6) general efficiency 
of the mats. The service test determined 


Value of California Bearing Ratio (C.B.R.), in Percentage 
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_— Wheel coum, in Pounds 


| 


| 


mat efficacy under plane traffic. 05 
By the engineering.and service-test meth- 

ods many mats presented by the indus- 

tries were screened out »decause of design 
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Required Total Compacted Thickness, in Inches, for Pierced Plank Landing Mats 


5 10 15 


Mrintmum Base-Course REQUIREMENTS FOR RuNWAYS 
WITH PreRCED-PLANK MAT SURFACE 


The mats that were jp. 
4 wood ty, 


nated coco-fiber mat. The steel-grid, lesin 


By January 1941, three types of mat 


tion as a result of the engineering tests a 
gave evidence of being satisfactory, Thy, 


Twelve service tests wor 
made on the landing mats laid on the fgg 
basic ranges of soils—sand, clay, silt, ; 


tural adequacy and feasibility of mats jg 
Since t 


design suggested by a sted 


The next 


The plate 
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. the growth of natural vegeta- 
Vere fou, and to materially decrease 
el grids § weight of the plank. 

10d typ, The mat in its present form is 
impr cially known as the “steel 
rid desig erced plank” and may be de- 
ouble 7 F ned as being a mat formed 
ted ang! bom a No. 10 gage, low-carbon- 
lesigns el sheet into a panel 10 ft in 
S of mat th and 15in. in width, rein- 
sign ev bced by two longitudinal ribs 
g tests a in. in depth, pressed into the 
Y. Ther eet. Three parallel lines of 
ce tests ioc 2°, in. in diameter, spaced 
OF pierced “Lin. centers, are pierced and 
heavy bey bulated into the sheet on each 
tests Wen je of the ribs. The panels are 
m the foy nected by locking bayonets, 

y, Silt, and ikeved with springclips. The 
LAYING PIERCED-PLANK RUNWAY ON A Paciric ISLE 

Since The mat is packed for shipment 
which master bundles composed of six sub-bundles. Five No. 12 gage hexagonal or triangular wire mesh 10 ft 
re similg bundles contain five 10-ft planks each. The sixth 4'/, in. wide, reinforced by */s-in.-diameter rods inter- 
vill be & bundle consists of four 10-ft and two 5-ft planks. woven on 8-in. centers. It is provided in rolls with the 

ch master bundle contains 375 sq ft of mat together required amount of accessories, such as metal stakes, etc. 
DY a sted h spring clips, weighs 1,928 Ib, and has a volume of The mat weighs approximately 1.2 lb per sq ft. 
ction, with cuft. Although the landing mats had the general military 
S$ drop [he Irving grid, after many design changes, may be_ characteristics required, it was evident that further 
sive weighiiescribed as being constructed of longitudinal and re- investigations should be made on their capacities and on 
ext desig ulated bars 1 in. by */1s in., riveted together into panels base-course requirements for wheel loads of 15,000, 
solid pl 2 ft Gin. in length by 1 ft 10 in. in width, weighing 5.5 37,000, and 60,000 lb. Implementing an investigation 
The plate of this nature was the fact that landing 
ment, mats were either being, or would be, 
while SPRING SPRING tactically employed in the ‘‘four corners” 
> next steg CLIP CLIP of the earth on various soil conditions. 

a row Accordingly, the Chief of Engineers, 
ow of slot f —+ in cooperation with the Headquarters of 
ym binatiowam END VIEW END VIEW SIDE VIEW the Army Air Forces and the Engineer 
ign chang Board, planned an extensive investiga- 
n each s Bayonet Hooks — Slots tion program, with emphasis on correlat- 
and slot — ing mat capacities under differe rheel- 
en land California Bearing Ratio test. These 
tion on t PLAN VIEW C.B.R. tests were made on the soil at the 
ion of t field density and moisture occurring dur- 
lated h AIRPLANE LANDING Mat oF Prercep STEEL PLANK TYPE ing the test. The California Bearing Ratio 
camouflag may be described as the ratio of resistance 


b per sq ft. The panels are interconnected by means 
sip bands along the outside perimeter of each panel. 
the third mat, the heavy bar-and-rod grid, in its 
resent form may be described as being constructed of 
in.-diameter transverse rods on 4-in. centers, pressure- 
med and resistance-welded into 1-in. by */1»-in. longi- 
«inal bars spaced at 4-in. centers, making a panel 12 

‘long by 3 ft wide, weighing 3.9 lb per sq ft. The panels 
fe connected by means of fixed wing connectors and 
bands spaced along the perimeter of the panels. 

[wo light steel landing mats were being developed 

y the Corps of Engineers concurrently with the develop- 

ent of the heavy steel mats. These were originally 
tended for use by hght pursuit and observation planes. 
* mat, as finally developed, is known as the light bar- 
uc-rod and is similar in design to the heavy bar-and-rod 
tpt that the transverse rods are '/, in. in diameter 

nd the longitudinal bars are */, in. by '/s in. This 

‘t weighs 1.9 lb per sq ft. The other mat, known as 

““ Sommerteld type, was first produced in England and 

ras being subjected to design improvements for lend- 

““ requirements, This mat consists essentially of 


to penetration of asoil as compared to that of crushed 
stone, measured by a piston with 3 sq in. of bearing area 
applied at the rate of 0.05 in. per min. (See articles in 
CiviL ENGINEERING for March and May 1945.) 

The field testing was assigned to the Flexible Paving 
Laboratory, Waterways Experiment Station, Vicksburg, 
Miss. In planning the scope of the investigation, all 
procured mat types, except the Sommerfeld, together 
with a few promising experimental types, Were included 
in the test. 

The conclusions that were drawn from these compre- 
hensive tests may be summarized as follows: (1) the 
pierced plank and heavy bar-and-rod grid mats were 
equal in performance and superior to the other steel 
mats; (2) the use of pierced plank or heavy bar-and- 
rod mats effects an appreciable reduction in base-course 
requirements for wheel loads of 15,000 and 37,000 Ib 
only; (3) pierced plank of bar-and-rod grid, when laid 
on a thick base course of clean sand or gravel will support 
a 60,000-Ib wheel load; (4) the laminated wood, an 
experimental type, gave a performance superior to that 
of any steel type tested. (This mat is constructed by 
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nailing together 2 by 4-in. lumber with the 4-in. dimen- 
sion vertical, lapping the ends from 1'/; to 3 ft, and filling 
the interstices with subgrade material.) 

No base course appears to be justified for the lami- 
nated wood mat. The subgrade requirements without 
base courses for this type of mat are as follows 

Wuest Loap Minimum C.B.R, 


60,000 Ib. 


The Vicksburg tests further revealed that the greatest 
divergence in traffic-carrying capacity of clay and silt 
soils occurred at the higher C.B.R. values, which do not 
have a great deal of influence on the thickness of base 
course required. However, it was determined that 
compacted base courses were required for steel mats on 
soils having low C.B.R. values, particularly if operations 
with wheel loads of 15,000 or 37,000 Ib are anticipated 
for one or more years. The adjusted thicknesses of 
compacted base course required for soils having C.B.R. 
values ranging from 3 to 25% when used in connection 
with steel mats, are graphically shown in Fig. 1 


PIERCED PLANK STANDARD 


As a result of the satisfactory performance of the 
pierced plank during the service tests, and the favorable 
operational reports received from theaters of operations, 
the Corps of Engineers adopted the pierced plank 
the standard type of landing mat. This decision was 
influenced in part by the confidence engendered in the 
Army Air Forces as to its operational performance. 
The heavy bar-and-rod and the Irving grid mats were 
declared substitute standard types and their production 
was canceled. Reports from theaters of operations 
indicated that tactical necessity required advance emer- 
gency landing mats to be of sufficient strength to sustain 
the loads of all weights of airplanes. Therefore the light 
bar-and-rod and the Sommerfeld mats were declared 
limited standard types and their production also was 
canceled. All efforts were concentrated on fabricating 
the pierced plank. Although this has been adopted as 
the standard type, development is continuing in an effort 
to overcome minor objectionable features it possesses. 

Military characteristics have been established for all 
metal landing mats. These include weight, size, surface, 
bundle weight, cubage, accessories, speed of laying, ease 
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PLANK Is Precep TOGETHER 
BY RUSSIANS ON THE EASTERN FRONT 


of camouflaging, deterioration, rep), 
ment, rehabilitation, and strength, 
strength characteristic requires that a » 
have a supporting value equal to ¢; 
of stable, well-compacted base Coun 
(C.B.R. 65-80%) when the base of » 
quired T.O. (theater of operations) thig 
ness is built on a subgrade with aC 
of from 4 to 8% and the surface sub 
jected to a rolling wheel load of 15 
Ib for approximately 12 months i 
coverages). The T.O. base thickness: » 
quirements are 35% less than those 
permanent airfield installations. 


LIGHT METAL MATS 


In addition to the development of » 
mats, investigations are being made 
light metal landing mats. These are} 
use in areas where transportation facili 
are critical or for air-borne operatig, 
Many-experimental light metal mats m 
from magnesium alloys and aluming 
alloys have been considered. One aly 
num alloy mat is now in production and reaching 4 
theaters of operations. This is similar in design to 4 
pierced steel plank, and is formed from alloy sheets 
0.188-in. gage. The alloy has a high ductility char 
teristic that lends itself to forming operations. Aj 
the mats are fabricated, they are thermal treated 


railro 
e thre 
e disp 


eight hours at approximately 350 F to increase t _ 
physical properties of the aluminum and make th Fon 
comparable to those of the steel in the pierced-pla how 
mats. The weight per sq ft is 2.56 Ib as compared gM... , 
5.15 Ib for the steel mats. dia 
The necessity for a light metal mat can best be appr”. ., 
ciated by the experience in the Southwest Pacific thea, 
During the New Guinea campaign, when the Japs veg iia 
advancing up the Owen Stanley Mountains, an emer — 
gency runway was constructed behind.the Jap lines 
the Airborne Aviation Engineers at Dobodura. he 
fighter planes operating from this emergency runm e at 
severed the Jap supply line. This operation is credit oted 
as being a major factor in turning the tide of battle. - 
landing mats as well as all construction equipmei,;,;.. 
supplies, and troops were flown in by cargo planes. Ha 1 cop 
aluminum mats been available for the air-borne opera. | 
tion, an appreciable saving in the number of cargo-pla levtes 
trips required for landing mats alone could have t saile 
effected. The number of cargo-plane loads (C-46s 
C-54’s) required to tranaport steel mat for a 
(150 by 5,000 ft) is 322 as compared to 163 fort esis 
aluminum mats. 
There have been many interesting related devel 
ments that have become necessary during the cours 
the landing-mat development program. These rela! A _ 
developments have carried limited research into van aes. 
metals such as aluminum alloys, magnesium alloys, 4 _— 
Bessemer steel. The principal related developme: its af — 
(1) protective coatings (paint), (2) rehabilitation plat — 
for pierced-plank mats, (3) various anchoring deve am 
and tools, and (4) dust alleviation measures, etc. A 
Employment of the landing mats in every theater _ ’ 
operations has won praise and acclaim from the 4 sa 


command down to the ranks. For example, Gene 
Arnold, Commanding General, Army Air (Sete m5 
annual report stated: ‘‘The portable steel landing ™ 
used in all theaters, has been one of the outstan Ling ; 
velopments of the war. Portable steel landing ™ 
have proved to be worth many times their cost 
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Electronics in Railroad 
Improvements in Service Cited in Address Presented Before Northwest @iiocal Secti 


By F. L. Sremsricut bad 
SUPERINTENDENT OF TELEGRAPH, NorTHERN Pacific Raitway Company, St. Paut, 


OPERATION OF LONG FREIGHTS CAN BE SPEEDED Up sy ‘“ENp-TO-ENpD’’ RapIo COMMUNICATION 


EFORE considering some of the newer applica- in 1944, and equipment will be installed by July 1945 to 
tions of electronics to railroad communications, connect Spokane and Saint Paul. The completed carrier 
4 it would be helpful to review the general nature system will fill a pressing wartime need for long-distance 
railroad communication facilities now in use. There telephone communication over the entire main line and 
e three general classifications of such facilities: (1) will also provide necessary high-class long-distance tele- 
e dispatching circuits, which may be either Morse or graph facilities. 
lephone operated; (2) the local message circuits, usu- 
y confined to an operating division, which connect the RADIO TELEPHONE 
vision headquarters with virtually all stations and In recent months much has been written and spoken 
ices within its territory, and these also may be either about the use of electronics to provide communication 
rse or telephone; and (3) the overhead circuits or with moving trains. It appears evident that there will 
g-distance services, which tie together the division be many interesting applications in this field immediately 
fices and the general offices to unify the railroad system. after the war, and perhaps sooner. For example, the 
n some railroads today it is possible to carry on a tele- running time of main-line freight trains might be appreci- 
bone conversation between any two stations or offices ably reduced by communication between locomotive and 
i the entire system. caboose, and between train and wayside station. That 
[he printing telegraph—or teletype—was the last 
ajor development in railroad communications to find 
ile application prior to the war. Electronics, as 
lapted to railroad communications, arrived almost with 
be war, so to speak, and was very timely indeed. When 
ditional circuits were needed to handle a war load, 
| copper and iron wire were scarce, many railroads 
med to an electronic system known as “carrier” (an 
fortunate name for a system of communication when 
railroads themselves are so often spoken of as car- 
rs). By the use of “carrier currents’’ communication 
ities on wire can be greatly expanded without the 
essity of constructing more wire lines. 


WHAT A CARRIER CURRENT IS 


\ carrier circuit might be considered as radio confined 
wires. Separate transmitting paths are established on 
ferent electrical frequencies at the transmitting end 

i carner circuit, and at the receiving end these fre- 
lencies are sorted by means of electrical filters. It is 
‘same as if several radio receiving sets were set up 
gether and each one were tuned to a different station. 
iat is What is done by carrier systems. A type of car- 
fr system that is being used widely by the railroads 

vides two telephone circuits and anywhere up to a 
zen telegraph circuits, and this system operates on the 
me pair of wires that is already carrying one telephone 
id one telegraph circuit. 

m the Northern Pacific a carrier system of this type Two-Way Hanp Rapio Set tn Cap Puts ENGINEER IN CONTACT 
S placed in service between Seattle and Spokane early WITH CONDUCTOR 
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YARDMASTER GIVING INSTRUCTIONS TO SWITCH ENGINE 
OveR RApIo TELEPHONE 
Radio Communication System Was Recently Installed by Rock 


Island Lines in Blue Island Freight Yard 


is just one indication of the benefits that might be ob- 
tained from the application of electronics to train com- 
munication. 

It should be mentioned that there are two systems of 
train communication being developed at the present time. 
One is what might be called pure radio, and the other is 
known as inductive radio or inductive carrier, The 
apparatus used for both systems is quite similar in ap- 
pearance. Under the inductive system, energy from a 
transmitter on the caboose is radiated to the telegraph 
and telephone wires paralleling the tracks, travels along 
these wires, and again radiates across the gap from the 
wires to the locomotive, where the energy is picked up and 
amplified. Whether an inductive system or a pure radio 
system is used, the purpose and the results are the same, 
so it is convenient to refer to either by the shorter term of 
radio. 

Communication from locomotive to caboose, or “‘end- 
to-end’’ communication as it is frequently termed, and 
communication from a train to a fixed point, have many 
projected uses. Here are some of the situations in which 
freight movements would be considerably benefited. 
Minutes could be saved in checking the air before a train 
pulls out. When passing “‘slow-order’’ territory the con- 
ductor or brakeman on the caboose could notify the 
engineer immediately when the entire train had passed 
the danger spot and it was safe to speed up. Much time 
is now lost pulling into and out of sidings because the 
engineer cannot tell definitely where his rear end is, and 
this lost time is subject to considerable reduction. Cross- 
over movements and back-up movements would also be 
speeded up. 

One of the most important uses of radio on freight 
trains would be to notify the engineer when it is necessary 
to make an emergency stop for any reason. Without 
radio the conductor or brakeman on the caboose first 
must try to get the engineer’s attention by hand signals 
and, failing this, he must resort to “pulling the air’ at 
the rear end of the train. This has the effect of applying 
the brakes progressively from the rear of the train for- 
ward and not infrequently results in breaking the train 
apart at some point. How simple it would be by the use 
of radio to tell the engineer to do the braking and bring 
the train to a stop! 
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There are numerous other uses of radio betwe,, 
head end and the rear end, such as in comparing 
orders, in case an order is missed by one eng ,, 
other when it is handed up; on steep grade: with | 
engines, etc. There is good reason to believe ¢h, 
time saving will be very material. It is presumed 
equipment on locomotives and cabooses would 
on the same frequency, so that all trains withjy 
miles of each other would hear what is going op y 
this range, and the safety of operations would }, 
hanced. 


OTHER USES 


There is no reason why a flagman cannot have a y 
talkie weighing 10 1b or less which would be use‘ ful poss 
from a safety standpoint and also from the stanq, 
saving time when the flagman goes out to prote 


rear of the train. of gr 
So much for main-line operations. Of equal or gr oa 
importance is the possible use of radio in yards = 
terminals. The average freight car spends al; ak 
much time sitting in yards as it does traveling ove; ad 
road. If the switching can be speeded up by the us, Z Me 
radio between switch engines and the yardmaster vel 
effect will be to shorten the overall time requires Angee 
freight movement. There is a big field here which js y : 
ing covered to some extent currently by the installa: ons 1 
of two-way loudspeaker communication systems at { a 
points around yards, but there are no doubt many \ -" 
where radio will accomplish considerably more than a 
loudspeaker arrangement, which has limitations 7 
The use of radio in industrial switching areas ¢ es 
great promise. It may sound amusing but locomoti are 
do get lost in some of our larger cities. It is evident ot? 
at lac 
W Yo 
New \ 
il 
- irket a 
g per 
pine 
life 1 
ets ol 
eaters 
Notwi 
Ne W 
tan | 
Centrat Controt Station Istanp Yarp oF Ro str 
IsLAND LingEs BrRoapcasts TO LOCOMOTIVES IN YAR! 1S! 
if constant contact could be maintained betwee! ervthi 
central point and the numerous switch engines work f our te 
around an industrial area, the pickup and delivery CA acture 
would be greatly facilitated. If derricks, 
and other emergency apparatus were equip oe rhe t 
radio, emergency work would be speeded acco ding red by 
There are many who believe that when the first ! ~ r direc 
scale installations of radio are made, the benefits © umber 
prise even those who have been in a position to s' tud ssionis 
possibilities. The railroads of America hav alrea ity, the 
asked the Federal Communications Commussor ™ ent in 


us 


something like 150 wave-length assignments !0! 
train communication. 


356 
== way | 
J 
sO 
| 
SHAR 


$4 result of new technical inventions and the open- 
up of a virgin continent with its vast re- 
sources, our cities grew with amazing rapidity in 
érst century and a third of our existence as a nation. 
im 700 to 1930, the population of places of 2,500 and 
increased from 200,000 to 69,000,000. The average 
of growth of all places of 8,000 and over was 51% per 
de. As for New York, it grew from 49,000 to nearly 
million in this period and the New York Metro- 
ton Region increased from 231,000 to 11,500,000. 
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il OT great 
yards 


Sanat this type of growth led to the method of estimating 
~ er | ‘ure urban population by projecting past trends—a 
y NE Use 


thod always risky and now extremely hazardous. 
; since 1930, the long-range curve of urban growth 
ms to have leveled off. In the decade 1930-1940 
erican cities increased only 7.6% in population. 
resent birth and death rates and very limited immigra- 
» lead to an even lower estimate for the future—only 
ner decade. 
it is now a question not of how fast our cities will 
sow, but of whether they will grow at all. Hence it is 
re important than ever to analyze the economic back- 
und for a particular city in order to determine future 
This brings us to the specific question as to 
at factors can be expected to operate in the case of the 
ew York Metropolitan Region. 
New York is usually regarded as a great financial, com- 
nercial, and shipping center, which it is. On its stock 
narket are sold 90% of all the shares traded in the United 
tates. Its bank debits to individual accounts over a 
g period of time have been greater than the bank 
i the next 140 largest cities in the United States 
mbined. Through its port come one-half of all the 
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ports and exports, by value, of the entire Nation. 
its life insurance companies hold 57% of the insurance 
sets of the country. In addition, it has the greatest 


musement center, with most of the country’s legitimate 


Notwithstanding its paramount position in these 
ields, manufacturing is the basic support of more people 
New York than any other factor. There are over 
),000 separate industrial firms in the New York Metro- 
politan Region employing 1,400,000 workers in 1940 and 
00,000 in 1945. There are over 312 separate 
lustries, of which apparel, with its numerous sub- 
accounts for about one-fourth of the total 
onl tory employment in peace times. We produce here 
opener erything from buttons to battleships. Three-quarters 
5 Wes ‘our total factory employment is engaged in the manu- 
facture of non-durable goods, like food and clothing, 

petroleum, rubber and paper products. 
‘he total importance of manufacturing is not meas- 
‘by the number of workers in the factories alone, 
directly or indirectly factory workers support a large 
“umber of others in the retail trades and in the pro- 
‘Sins. In measuring the economic background of a 
'y, the decisive factor is the opportunity for employ- 
it in produeing goods and services for people living 
— the city or the urban region. Any city, by the 
‘y definition, cannot be self-sufficient. It cannot raise 


Isions, 


Will New York’s Industries Expand? 


Economic Study of This Metropolitan Area, Presented at Annual Meeting of 
City Planning Division 


By Homer Hoyt 
Drrecror or Economic Sruptes, Recionat Pian AssocraTion, Inc., New York, N.Y. 


its own food or raw materials for clothing, or produce all 
the manufactured goods it requires. Hence, it must 
produce a surplus of goods and services which it can ex- 
change for the food and raw materials which it lacks. 
In the New York Region in 1940 there were a total of 
1,500,000 workers in such employment, of which 900,000 
were producing manufactured goods in excess of local 
needs for shipment outside the region. This total of 
1,500,000 employed persons supported 3,245,000 other 
persons who were engaged in local manufacturing, local 
transportation and utilities, retail trade and the pro- 
fessions, personal services, trade, construction, and local 
government. 


PROSPECTS FOR GROWTH 


Such being the importance of manufacturing in New 
York, what are the prospects for its growth? Some re- 
ports have been issued indicating that it is declining in 
importance as a manufacturing center. These reports 
have been due in part to comparing New York City, 
which is the central part of the New York Metropolitan 
Region, with metropolitan regions or larger areas. All 
central cities have been declining as their suburbs grow 
because there has been a movement of industries from 
the center toward the outer edges of metropolitan areas. 
Comparing the trend of manufacturing employment in 
the New York Industrial Area, consisting of six counties 
in Northeastern New Jersey and Westchester County as 
well as New York City, with that in other similar areas, 
New York took the lead from 1929 to 1939. 

It is true that greater gains were made among the 
smaller cities of the South Atlantic States, North Caro- 
lina, South Carolina, Maryland, Virginia, and Georgia, 
than in most of the larger metropolitan areas. In the 
entire United States, manufacturing employment has 
failed to keep pace with the growth of population since 
1919 because of the constant improvement in the tech- 
nical efficiency of labor. As Solomon Fabricant shows 
(Employment in Manufacturing, 1899-1939, National 
Bureau of Economic Research, New York, 1942, page 
10), the physical output of manufactured goods was 
quadrupled between 1899 and 1937, while the number of 
factory workers was only doubled. Thus in 1919 there 
were 8,424,000 factory wage earners, a peak which was 
exceeded only slightly in 1937, when there were 8,569,000 
factory workers employed. In all other peak years prior 
to World War II, the manufacturing employment was 
below the level of 1919. It took the war to raise the 
number of factory wage earners in the Nation to the all- 
time peak of 14 million in August 1943. 


GROWTH OF COASTAL CITIES 


A phenomenal growth of employment in airplane plants 
and shipping in San Diego, Los Angeles, San Francisco, 
Portland, and Seattle was caused by the huge war orders 
placed there. A tremendous increase in the war popula- 
tion in those areas accompanied this growth. San Diego 
has doubled its population since 1940. While the 
growth of factory employment during the war in these 
areas and also in Baltimore and many other war centers 
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in the South, has outstripped that of New York, this 
city after a late start rose to 72% above pre-war levels, 
which is above the average rate of gain for the United 
States. However war employment in New York only 
absorbed the idle manpower. It did not attract a great 
amount of in-migration. Hence New York is not faced 
with the problem of providing for a large number of 
migrants who will be left without jobs when airplane 
and shipbuilding industries contract. 

Rapid growth of industry during and prior to World 
War II on the Pacific Coast and in some regions of the 
South has aroused speculations as to the manufacturing 
future of New York. What are the prospects for the 
growth of employment in the factories of the region? 
Will the Pacific Coast area or other regions draw trade 
and industry from New York? 


ADVANTAGES OF LOCATION 


In analyzing this situation, the location of the great 
resources and markets of the United States with reference 
to New York must be considered. New York City is at 
the center of the greatest mass of purchasing power and 
income in the world. Within a 50-mile radius of Times 
Square there are 12,500,000 persons; within 250 miles 
there are 32,500,000; within 500 miles there are 52,700,- 
000; and within 750 mile sthere are 76 million persons. 
A radius of 1,250 miles from New York would take in a 
total population of 108 million persons, or 82% of the 
population of the United States. This would likewise 
include over 82% of the national wealth, practically 
all our high-grade iron and coal deposits, and a high 
proportion of our best agricultural land. 

Within a similar 1,250-mile radius of Los Angeles, 
there are only 20 million persons, or 15% of the popula- 
tion of the United States. With reference to the huge 
population and purchasing power of its trading area, 
New York is in a strategic position. It is located at the 
gateway to the sea-level route along the Hudson River, 
the Mohawk Pass, the route of the Erie Canal to the 
great industrial center and agricultural resources of the 
Lake States. Also it is at the center of a great belt of 
coastal cities, stretching from Boston to Washington, 
which are linked together by water transportation. 


HUB OF THE RICHEST MARKET 


Manufacturers of the New York Region thus stand 
at the center of gravity of the richest market in the world 
They have the benefit of the lowest freight rates in the 
United States because the heavy concentration of 
traffic and the availability of water transportation war- 
rant them. They have access to raw materials brought 
from Europe, South America, Africa, and even the Orient 
by cheap water transportation, and they are located 
within close proximity of the richest raw materials and 
resources of the United States. 

It would seem therefore incredible that manufacturing 
would make a major shift in the postwar period from the 
areas containing these great stores of natural resources 
and these great consuming markets to thinly populated 
sections in the West which are lacking in many of the 
resources found here. It is true that the relatively re- 
cent rapid growth of Los Angeles has created an expanded 
market for supplying local manufactured goods, but this 
upward trend will reach its limits when the local popula- 
tion is satisfied. The hinterland of Los Angeles contains 
great desert areas and thinly populated regions which do 
not offer the markets for manufactured goods which the 
densely populated hinterland of New York does 

The New York Region thus possesses the advantages 
of an unrivaled position at the center of transportation 
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1s Mel 
routes leading to the richest resources and markets of « 
country, but these advantages do not insure its On 6. 
uous growth. There are also serious disadyant,,, 
It has already attained a great size as a result of y,. 
natural advantages. It is more difficult to maintaj,. 
huge population of 12,500,000 which has already , 
ploited the opportunities before it than it is to main;., 
a population of two million in an area that is being , 
veloped for the first time. Moreover, the very al 
advantages of New York's site have led to a higher stand 
ard of living than obtains in the Nation as a whole a 
the highest cost of municipal services, which have tengy 
to increase overhead costs of doing business and ajy 
labor rates. The congestion of a large population hy, 
likewise increased costs by the friction of traffic gp. 
gestion in central areas, by the cost of subways and 
press highways to transport so great a population frop 
places of work to residences, and by the extra expeng 
of going great distances to secure an adequate water sy; 
ply. In addition, in a city which has long enjoyed sy 
great natural advantages, it was possible to succee 
even with some relatively inefficient methods on ty 
part of labor and capital. In so rich a market, | 
charges could be levied for certain services, make-wog| 
policies could be adopted, and still the market wou 
bear the burden. 

As cities grow older, traditional and customary pr: 
tices which tend to impair efficiency become embed 
in their ecenomic structure. Furthermore, because Neq 
York reaped such extraordinary gains as a result of i 
natural position, almost without any promotional effor 
on the part of its leaders, it became natural to suppos 
that business would naturally gravitate to New York i: 
the future as it had in the past. Therefore, New Yor 
has been at a recent disadvantage compared with younger 
cities which have exerted great efforts to secure new bus 
ness enterprises, and which have frequently succeed 
in obtaining them simply because they went out to get 
them. These obstacles in the way of the future growth 
manufacturing in the New York region, however, ar 
chiefly man-made and can be removed by abolishing 
obsolete customs and practices and by a new and energet 
approach to the region’s industrial problems. At this 
point, the planning of new and more efficient industrial 
districts in central areas, and the more balanced develo; 
ment of central and suburban residential growth, wil 
contribute greatly to making New York a more efficient 
place in which to work and live. 


NEW INDUSTRIES ESSENTIAL 


To supplement old established industries, some of 
which may be declining because of the improvement 0 
technical efficiencies which may replace workers, it 8 
necessary to find new and rapidly growing industne 
such as electronics, plastics, and prefabricated housing 
These industries starting from scratch will represent 4 
needed addition to employment, which will serve to tak 
up the slack created by increased technical efficiencie: 
or by the decline of old industries. In planning tor \ 
future, a rapid growth is not necessary for econom 
health. It is desirable, however, to avoid actual decline 
in population and purchasing power because that woul 
mean falling values, which would have a dampemilg ¢ 
fect upon programs for the redevelopment of the city. 

If this slower mature growth can be achieved, and ! 
the incomes of the great mass of the people can be mail 
tained, it will be possible to finance on an economic yer 
most of the clearance of blighted areas and the gracu@ 
transformation of the city into a more efficient phys 
mechanism and a better place in which to live. 
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In at the Start at Panama 


When a Division Engineer Was All Things to All Men 


By the late Franx B. MAttsy, M. Am. Soc. C.E. 
Ear.y Diviston ENGINEER AND, FOR Stx Weeks, ActiNG Cuter ENGINEER OF THE CANAL 


N the early days at Panama we 
had to design sea-going dredges. 
The general idea of their con- 
‘uction was not new; dredges of 
is type had been built and oper- 
‘ted before. However, the details 
beading to increased efficiency and 
japtation to conditions at Panama 
vere all worked out in our drafting 
Loom in Cristobal. I had had some 
sperience, not at all satisfactory, 
building dredges according to 
eneral specifications. These called 
ra type, gave a general descrip- 

n, and required a guarantee of 
rerformance. The details were 
then left to the builder. 

Because they were to be built by 
hip builders and not dredge 
builders, and because of the inherent disadvantages of 
reneral specifications, our dredges were designed in de- 
tail in every respect, the specifications covering over 200 
printed, pamphlet-sized pages. They were first of all 
steamships, with the usual equipment of boilers, pro- 
relling machinery, and accessories. One was built for 
the Atlantic terminus and one for the Pacific. The one 
for the Pacific went around the Horn under her own 
steam and carried in her hoppers enough coal to La 
Boca to pay for the trip. During its first month of opera- 

n, this dredge broke the world’s record for monthly 
putput for its type. 

While I was designing these dredges, a question arose 
in my mind regarding a detail. After some study I de- 
ided to go over and ask Mr. Stevens for a decision. He 
listened patiently to my rather long-winded presentation 
ithe problem, while keeping still in all the languages for 
which he was famous. I finished, out of breath, and 
oked at him for a reply. He leaned back and looked at 
me, and the only remark he made on the subject was, 
Maltby, what in hell do I pay you for?” The argument 
was over—I couldn’t “‘pass the buck.”’ 

On the other hand, he would back up a man to the 


early days. 


variety of roles. 
some moment. 


limit. For example, when the plans and specifications 


ior these dredges were completed, they were sent to 
Nashington with a requisition for purchase. Washing- 


ton, without advising us, made some changes in the 


specifications and advertised for bids. 
When the bids were received, ail papers were sent to 


the Isthmus for recommendation as to the award of the 


ntract; of course they came to me for comment. 
iter examining them I took them to Mr. Stevens and 
said, “They have changed the specifications somewhat; 
are better than mine. But you cannot 
inge specifications of this kind by changing a para- 


vbe thev 


graph here and there without going all through the 200 


ges and changing any and all parts having any bearing 
ithe changed paragraphs; and this they have not done. 
‘cont know what we will get.” 

He promptly called a stenographer and cabled Washing- 
We deny all responsibility for dredges built under 


Joun F. STEVENS AS PANAMA KNEW Him 
At Work in His Office at Culebra 


HOSE engineers who knew the 
Canal work at its peak, when all de- 
tails had been organized to perfection, 
will hardly recognize this picture of the 
A division engineer like 
Maltby then had to be able to play a 
There was never ‘a tire- 
One day it was a mam- 
moth ocean-going suction dredge to be 
designed. Again a foreign visitor or a 
Congressional emissary, such as Secre-. 
tary Taft, was to be convoyed about. In 
between, a flying trip to the States re- 
sulted in the creation of a complete 
bakery. Over all the spirit of John F. 
Stevens brooded. This third installment 
of the series makes a fascinating tale, as 
seen through Maltby’s eyes. 


your plans and specifications.’’ Im- 
mediately bids were canceled, read- 
vertisements were issued under the 
original! specifications, and the 
dredges were built under them. 

The failure of the French in the 
matter of sanitation has been vari- 
ously ascribed to climate, graft, and 
incompetency. Climate is usually 
understood to mean the diseases 
commonly supposed to exist in a 
tropical country where they have not 
been controlled. Undoubtedly a part 
of the failure was due to these causes. 

In a cemetery known as ‘‘Monkey 
Hill,”” a short distance from Cris- 
tobal, it was said that 66,000 persons 
were buried during the construction 
of the Panama Railroad and of the 
Canal under the French régime. And no one knows how 
many thousands were buried along the line between 
Colon and Panama City. The tremendous death rate 
was due in large measure to ignorance of the causes, to 
a fatalistic idea that the conditions were inherent in the 
tropics and could not be avoided, and to the indifference 
of the employers to the fate of their men. 

As far as temperature and weather conditions are con- 
cerned, the climate in Panama is delightful, though to 
some people brought up in northern latitudes it may 
prove enervating after along residence. In Colon the 
temperature runs at about 85 deg—I don’t know that I 
ever saw it above 90. It is 85 the year round, with the 
only seasonal change from wet to dry and vice versa. 
There are no violent changes, no blizzards or heat waves, 
and no violent storms. 

During the rainy season, when it rains it just rains 
down in torrents for a short time. There is little wind 
during these showers, and almost no thunder or lightning. 
However, we did have a tug struck by lightning once, and 
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Lookinc East Across PANAMA Bay FROM ANCON HILL, WHERE 
THE SUN Rises OVER THE PACIFIC 
Taken About 1906, Shows Governor’s Residence in Fore- 
ground, Under Construction; Main Part of Panama City Is Out 
of View at Right 


View 


of course one notices the exceptions. It may rain several 
times a day. Then the sun comes out between showers, 
and at such times it may become rather sultry. People 
generally prefer the Pacific side because there is less 
rainfall. And that’s the climate. 

Of course such a climate would assist in the propaga- 
tion and growth of any disease once started, as it also 
assists in the prolific growth of everything in the vegetable 
kingdom. When the U.S. Government assumed control, 
practically none of the methods ordinarily used for the 
protection of health were in force. There was no ade- 
quate water supply either in quantity or quality, no 
sewer systems, and no provisions for the intelligent dis- 
position of human waste. The conditions arising from 
this lack were terrible. The warm and moist air made 
the decay of vegetable or animal matter very rapid, and 
the whole Isthmus was indescribably filthy from end to 
end. Mosquitoes existed in swarms; hygienic methods 
and practices were unknown. 


ALL CREDIT TO COLONEL GORGAS 


Ships from all parts of the world called at the ports of 
Panama, and their cargoes and passengers were trans- 
ported across the Isthmus, giving the opportunity of 
introducing diseases from distant places. As a conse- 
quence many diseases existed, the most prevalent being 
the so-called Chagres fever—a malignant form of 
malaria—and the dreaded yellow fever. The fear of the 
latter was due largely to ignorance as to its cause and 
successful treatment. 

To exterminate mosquitoes at Panama a most drastic 
program for destroying their breeding places was in- 
augurated. Underbrush and dense vegetation were 
cleared off the territory surrounding any work or habita- 
tion for a distance of 1,000 ft. It was found that a 
mosquito would not fly farther unless blown by the wind. 

Standing water was thoroughly drained or covered with 
oil. Any receptacles that might catch and retain water 
were removed—or screened. Rubbish piles were cleaned 
up, as they might contain something that would hold 
water. An empty tin can was the special aversion of the 
Sanitary Squad. We became so clean, orderly, and 
“dried out” that it was painful; but the mosquito disap- 
peared. (It was rumored that salt was put in the holy 
water in the churches to discourage the pests, but I can- 
not vouch for that.) 

A storm of protests arose over the rumor that the Royal 
Palms at Ancon were to be cut down as the branches or 
leaves held water. This was not done and I do not know 
that it was contemplated, but it illustrates the extreme 
thoroughness of the sanitary work. 

All was under the direction of Col. W. C. Gorgas of the 
Medical Corps, U.S.A., head of the Medical and Sanitary 
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Division. Through his knowledge, devotion, 


ing energy, his efforts were entirely successfyj 
it was who made the building of the Canal possjbj, | ¢ 
was a perfect gentleman, with a most charming persoy g _ | 
and kind disposition. = nt | a 
I had one good joke on the Colonel of which J en; ng 
reminding him—even when he was a major gener) 
warship of the U.S. Navy came into Limon Bay ay aed . 
mained several days. Colonel Gorgas and his assiy es 
Major Pierce, wished to pay their respects. As [| hag; 7 : 
only launch in the harbor, in fact the only boat syit, th 


for the dignity of a Colonel in the U.S. Army, I was <i 
glad to offer to take them out to the ship. We clim — 


the companion ladder and were met by an orderly “T 
After the Colonel had stated his business, the ori: a 
roared in a voice that could be heard all over the : r 
(and I think ashore), ‘“Two officers and one gentlen: no 
are calling on the Commanding Officer.”’ per 
I START A BAKERY AND BECOME CHIEF ENGINEER friend 
Frequently Mr. Stevens made trips of inspection a) 
the line, and to Colof, but never in a special train pn 
could usually be found in the baggage car or on the bg iy 
platform. His trips were seldom announced—not dl 
cause he was looking for something that might not } 1") “f 
been reported, or spying, but because he hated notong a al 
and disliked having any fuss made over him. 
One day he strolled into my office on one of those y my 
announced trips, sat down, lighted a cigar, put his soot 
the 
bearin 
1s east 
nd 
ts th 
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I have 
ng to | 
ISTHMIAN ALLIGATOR Hunt YIELDED A Goop HAUL FROM ever | 
Cuepo RIVER too 
ama. 
up on the desk and said, “Maltby, what do you kx a lel 
about a bakery?”’ Colon | 
“Not a damned thing.”’ com 
“Well, you can find out, can’t you?” Jiu 
“Yaar. dit wa 
“Well,” he said, “I want to bake 10,000 loaves on 
bread a day.”’ miles ¢ 
“T suppose you mean yesterday.”’ unks of 
“Yep.” guests 
“T am going to the States tomorrow,”’ I said. ity 
Those remarks constituted the sole and total instr Now a 
tions ever received on that project—talk about a ma ht dow 


few words! I visited many bakeries and learned ¥ a 
machinery and equipment were used and decided 
best for our purpose. Through the Panama Rail 
machinery and equipment were then purchased, as ¥' 
material for a building. Now by this time | had 0 
to know the Chief pretty well, and I got back a 
when he asked how I was getting along on the baker) 
replying “All right,” and nothing more. 
Soon after this the earthquake at Kingston, Jamas 
occurred. A relief ship, which was loaded at Colon s 
sent to the distressed city, contained among other 
10,000 loaves of bread from the new baker 


ane . 5 ~ 
1d ¢ 
= 


and y 
essful 
ssibk 
Persona 
ch i 
genera] 
B iV an 
1S assist 
As ha it 
Oat suita 
| Was 
We 
derly, 
the order 
ver the 


gentlemg 


GINEER 
ection al 
| train 
on the bg 
~d—not 
ht not h 
“d notorie 


those 
put his 


} kn 


) loaves 


1. 

tal instr 
at a ma! 
W 
ided ont 


nother time Mr. Stevens made one of his informal 
+ my oflice and announced in his casual way, “‘I 
to the States tomorrow on a short vacation and 
soy to play Chief Engineer while I am gone.” 

\] right, but I will probably get fired when you get 


>. he said, “you won’t get fired if you do something, 
‘ou will if you don’t do anything. Do something 
# it is wrong, for you can correct that, but there is 
» to correct nothing.”’ (Incidentally, mighty good 
that could be applied anywhere—it is largely 
wh our mistakes that we learn and progress.) 
“ynately there was no crisis and no critical situation 
| did not have to make a “‘momentous decision” 
‘he Canal was all there when he came back. I did, 
ever, have the honor of acting as chief engineer of the 
ma Canal for about six weeks. 
had a saying for the mystification of our families 
friends from the north—‘This is a great country 
the west end of the Canal is east of the east 
the sun rises in the Pacific Ocean; and (3) 
ters grow on trees.”’ One time I told this to a Lord 
Lady Cork of England, who had arrived as tourists 
Roval Mail Line ship. 
Vhat do you mean?” he replied. ‘The idea is pre- 
‘erous!’ So I demonstrated two of the points. 
First | explained what most people thought, that to go 
the Atlantic to the Pacific one necessarily must go 
east to west. It so happens, however, that the 
nus runs in the general direction of west to east; 
he Canal in the general direction of north to south, 
earing enough to the east so that the west or Pacific 
seast of the Atlantic or east end. 
nd—I showed how on the Pacific side Panama Bay 
its the Isthmus to such an extent that at Panama 
the sun rises in the Pacific Ocean. (I once wakened 
Maltby to demonstrate this fact, much to her 
ust 
lf you will take a little trip in a launch with me after 
I said, ‘I will demonstrate the third point.”’ 
Delighted. And will we see some crocodiles?” 
[have no control over them,”’ I replied. ‘‘Crocodiles 
ng to the Panama Railroad.’ I don’t know whether 
ever understood that joke. 
| took them around the harbor and finally, much to 
r amazement, entered what appeared to be a long 
row lake, buried in the jungle—the old channel back 
Colon Island. It was the quickest and certainly the 
t comfortable way of getting into the heart of a 
pical jungle that I know of. No one lived within miles, 
(it Was not near any line of communication. You 
v,a mule in a tropical jungle is as good, or as bad, as 
miles on the prairies, and you can get solitude in 


Wks of any size desired. It was a beautiful place and 


guests were thrilled and carried away by the unusual 


Now notice," I said, “the mangrove bushes growing 
down to the water’s edge. Their branches bend 
rand down into the water and they are covered with 


NATIVE Propuce Boats, SCENE OF OpEN-AIR MARKET AT 
PANAMA BAY IN EARLY Days or THE CANAL 


oysters or some kind of shell fish. There you see oysters 
growing on trees.” 

We moved along slowly, the engine on the launch 
making very little noise. On a little grassy bank eighteen 
inches or two feet above the water lay a crocodile about 
fourteen feet long, asleep in the sun. We edged in, and as 
the wind was favorable, got within fifty or sixty feet of 
him, or as close as I dared go for fear that he might strike 
the boat when he went into the water. The fireman woke 
him up with a chunk of coal, and without a sound he came 
up and forward on his four legs and into the water head 
first with hardly a splash. 

Everyone had been breathless. It was the largest 
crocodile I have ever seen close by. There were a great 
many very large ones in the head of Limon Bay, but we 
could never get within several hundred yards of them. 


DIVISION HEADQUARTERS MOVED TO GATUN 


As soon as the building program at Gatun had ad- 
vanced to the point where sufficient buildings were avail- 
able, the headquarters of the Atlantic Division was 
moved to the new quarters there. In fact, in order to 
begin excavating promptly, I think we moved while 
some quarters were still in tents. 

After a very careful study of the detailed topographical 
map and the borings, the center line of the lock was 
located and approved by Mr. Stevens. I understand 
that this line was subsequently moved all over the hill by 
the engineers who followed, but the locks actually were 
built 10 ft south of my location. 

In this connection it should be remembered that Mr. 
Stevens delegated wide authority to the Division Engi- 
neers and held them responsible for the results. This does 
not mean that important questions such as the location 
of a lock or dam, methods of construction, or special 
equipment were settled without his approval. He did, 
however, expect the engineers to take the initiative and 
make recommendations. 

After my experience with him as to a detail on the 
design of the sea-going dredges, I did not bother him with 
details very often. Excavation for the lock at Gatun 
was started using the same method and plant as in the 
Culebra division, steam shovels loading onto cars and 
disposal of the material to the best advantage. 

Even before the type of canal had been determined, 
I sent survey parties out to locate on the ground, and 
map the location of, the 85-ft contour around what was 
to become Gatun Lake. There were eventually five of 
these parties, and they were instructed to carry their 
observations up to 100 ft along the hills towards the 
Atlantic or any other ridge where there was a possi- 
bility of a saddle lower than El. 85. 

These surveys were practically all made in a dense 
jungle. Even to walk through it required a lot of cutting. 


Town or Cruces ON UPPER CHAGRES RIVER, ONE OF THE 
LARGEST OF Its TYPE IN THE CANAL ZONE 
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Native Ox Cart, put wired Better THAN USUAL 
Note Mode of Harnessing, by the Horns; Goad Stick Left in 
Front Serves to Hold Team Stationary 


To get any instrumental line of sight and measurement 
required cutting and clearing nearly every foot of the 
way. Progress was very slow. 

Each party consisted of five or six white men, with the 
necessary colored labor. All supplies were packed in 
from the nearest village or stream that would float a 
dugout. The parties were given everything possible to 
make them comfortable. The men were remarkably 
healthy, happy, and contented and 
seldom wanted to come into head- 
quarters. Some of them stayed 
out nearly a year, and I believe 
that one man was out more than 
a year at one stretch. I finally 
sent out word that all must come in 
for a Christmas party in Cristobal. 

They were in frequent touch with 
headquarters by runners and thus 
received their mail regularly. 
There were no wild animals to fear 
and very fewsnakes. They did not 
suffer from mosquitoes as much as 
the rest of usdid. But evenso they 
were the only bunch of surveyors 
I ever saw who did not want to go 
to town as often as they were 
allowed to. 


INSPECTORS HAVE TROUBLES 


All large enterprises seem to 
have more or less trouble in con- 
nection with timekeeping and pay- 
rolls. At the start I had some 
colored timekeepers from Marti- 
nique who were very industrious, 
clannish, and quiet. They may 
not have been more honest than 
others, but neither I nor any one 
from our financial office ever dis- 
covered any crookedness. Their 
payrolls were always neat, ac- 
curate as far as calculations went, 
and out on time. 

The Financial Department 
then decided to abolish timekeepers. Instead they would 
let the foremen keep the time of each gang and have 
their time inspectors check each day. I said, ‘‘No, 
I will keep my timekeepers for I never knew a man 
who was a good foreman that was worth anything as 
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GaTUN Locks, WITH BEARING 
SILL FoR Emercency Dam 
GATES IN FOREGROUND 


Upper Right, One of Cableway 
Towers Erected by Maltby 
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a clerk. You put on your inspectors and check aj, 
want to.” 

Then the fun began. First one inspector wante; 
know, ‘‘How about the time of these survey parti« 
I said, “I suppose you will have to go up there ana, 
them if you certify to the payrolls. I will give you 4 »» 
ner to show you the way but it will be some job for yo, 
This settled that inspection! 7 

After the inspectors had made a few reports to ss 
departments of shortages of men on different gangs— 
cases in which I was able to show very promptly tha:; 
men were on the job—they became rather leery a} 
reporting such shortages and came to me first. One dy 
one of them came in very much disturbed and said thy} 
could not find ten men supposed to be working at ; 
Cristobal drydock and machine shop. “Well they « 
there,”’ I said, ‘‘and it is up to you to find them,” », 
lenting, I added, “‘I happen to know that they are cle 
ing out the double bottom of one of those dredges, 
is up to you to crawl in there and check them, or else; 
sit and watch the hatch like a cat till they come out. 


TAFT INSPECTS 


The question of the adequacy of the foundations ; 
the Gatun locks had raised so much argument that ¢ 
President appointed a Board of three engineers to oo 
to the Isthmus, examine the site, and report their recon 
mendations. They were accompanied by the {i 
Secretary of War, William Hows 
Taft, and two Congressmen 
the meantime, in addition to hy 
dreds of core drill borings, I hadd& 
a lot of test pits. The excavat 
material was removed by loa 
into large steel buckets, which wa 
hoisted to the surface with an 
fashioned windlass, made of t 
trunk of a tree 6 or § in. in diam 
ter, properly supported across th 
pit, and with a substantial cra 
at each end. 

One day in response to instn 
tions, I met Mr. Taft and hisC 
gressmen at Gatun. He rolle 
the back platform of the train wt a 
“Hello! Maltby, how are you ch, 
ting along?”’ He went over m 
the shade of a big mango tr 
climbed a pile of ties, and begat 
story. It was nice and cool ther 
the shade. 

Finally he said, “Well, | 
pose I have got to look at wi 
you have to show ask 
he wanted to go down into om 
the test pits so he could re 
that he had personally exam 
the foundations. One 
man said, “I think this 1s one! 
when we should insist on © 
precedence; the Secretary si 
go first.” Mr. Taft pulled 
coat, stepped into the bucket, # 
was slowly lowered by four big 
borers down into the hole for 20 ft or more. | was mg? 
glad to get him out of there. He was a big man ane™ 
rope on the windlass looked awfully small just thea. ’ 
Congressmen, of course, had to repeat the exper 
but I was not worried about them. 
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\ much the same manner as the 
‘city planner, when he first at- 
tacks a new problem, must be 
ij early in the game (or learn by 
tensive physical and economic 
rveys) the needs and require- 
ents of the city, so the first step in 

iredges, JMeparing site plans for Army in- 
n, or elses Jlations was to learn in detail the 
ne out. wirements of the “‘clients,’’ the 
services—Army Ground 
res, Army Air Forces, the Sur- 
» General, the Provost Marshal 
eneral, and others. Tables of 
ganization provided adequate data 
the size of various comple- 
ents—infantry, artillery, medical, 
gineer, quartermaster, etc.; (2) 
number of men to be housed in 
ups—companies, battalions, and 
gments; and (3) the number of 
hicles they use, which on a stan- 
rd allotment of space per vehicle 
sq yd) gave the area to be set aside for motor storage 
reach organization. Close liaison with appropriate 
thorities among the using services produced much 
itional practical information. For example, it was 
n learned from Army Ground Forces that economy 
[ trang time necessitated the location of the canton- 
nt within a half-hour’s marching distance of the small- 
ail ms range; from the Surgeon General, that efficiency 
= an the operation of hospitals required a maximum pitch 

nd his ( ‘|, in the corridors connecting clinics and wards; 
le m the Provost Marshal General that security measures 
e tram" manded special fence construction and lighting, and so 
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jured the development of typical layout plans which 
w the most comprehensive arrangement of structures 
sible and give complete coordination of the various 
mctional areas—such as housing, utility areas, storage 
eas, and hospital area. The spacing of buildings, 
r the sake of economy, was kept as small as possible 
ile still providing safety from a fire-prevention view- 
bit and adequacy of air and ventilation. Reduction 
ire hazard was attained by applying standard mini- 
llowable spaces between buildings of different 
ghts and types of construction and by providing fire- 
‘xs approximately every 1,000 ft of built-up area. 
idths ot firebreaks were 250 ft for mobilization-type 
“opments and 150 ft for theater-of-operations type 
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‘ccompanyimg the typical layouts, the written direc- 
ens ol the Engineering Manual of the Corps of Engi- 
“tS required special consideration of the circulation 
Yecular traffic between one area of intensive use 
‘another, and called for an overall design that would 
roid cross traffic. To avoid traffic congestion and 
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OUSING at military installations 

has to be planned as an integral 
part of the whole installation just as resi- 
dential areas of a city must take their 
proper place in the total city plan. 
Housing areas of a cantonment are 
“zoned” for officers, troops, and WAC’s. 
The industrial area of the normal city 
plan becomes, in the divisional canton- 
ment, the ‘‘warehouse-utility area’ with 
its railroad yards, warehouses, laundry, 
bakery, and clothing and equipment 
The division's 
center’’ includes its town hall (the Ad- 
ministration Building), its bank (the 
Finance Office), its post office, shops 
(Post Exchange), and theater. 
article, Mr. Zach indicates the numerous 
factors that must be evaluated in suc- 
cessfully planning a housing area for a 
military establishment or a war housing 
development for civilian workers. 
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ite Planning of Cantonment and Community 
Housing 


By Leon Zacu, M. Am Soc. C.E. 


Curer, PLANNING Section, Mitrrary Construction Brancu, ENGINEERING AND DeveLopment Division, Orrice, 
or ENGINEERS, WAsHINGTON, D.C. 


confusion, the following general 
principles applied : 

From public ways to cantonment, 
access was required to be by not less 
than two main roads, one leading to 
the general housing area proper, the 
other giving direct access to the 
warehouse-utility area without inter- 
ference from traffic to the housing 
area. 

From warehouse-utility area to 
housing area, circulation should be 
free of obstructions, such as cross- 
ings with other roads, so far as 
practicable. 

From housing area to station hos- 
pital, there should be one approach 
to the hospital administration build- 
ing and a separate approach for 
supplies to the rear of the hospital 
area, where storehouses, laundry, 
and power plant are concentrated. 

Fromcantonment to trainingareas,a 
sufficient number of exits should be supplied so that troops 
will spend a minimum amount of time in passing between 
the cantonment and training areas, and a maximum 
amount of time in training, the proper relationship between 
troop housing areas and training areas resulting from a 
scheme by which each regimental unit was so located that 
its troops would be free to pass to their training areas 
over their own roads without interference by other troops. 
Avoidance of the common use of one road by more than 
one major troop unit appeared to be the best assurance 
against traffic jams and serious loss of training time. 
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In this 


ADAPTING TYPICAL LAYOUT DIAGRAMS TO SPECIAL SITE 


CONDITIONS 


The typical layout diagrams for use as a guide in the 
field were merely representations in compact diagram- 
matic form of a standard relationship of all the structures 
required by each military unit. As a precaution against 
the obvious danger of a too rigid adherence to, and too 
arbitrary use of, these diagrams, field agencies were in- 
structed to adapt the diagrams to fit the wide variety of 
ground and water forms, soil types and conditions, and 
tree and ground cover to be found on specific sites. For 
example, extreme conditions of dust raised by the large 
number of tactical and other motor equipment, espe- 
cially at armored division camps, would make it advisable 
in some cases to place regimental housing areas side by 
side in one line (rather than in two lines facing a parade 
ground or other open area) and to orient this line in such a 
relation to the prevailing winds that the dust would be 
carried away from the housing units. The hospital 
area of any cantonment could not be located to leeward 
of a potential dust area. 

In the case of divisional layouts, infantry and armored, 
the typical layout diagrams included not only the can- 
tonment proper, but also the camp site as a whole, in 
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(a) DIVISIONAL CANTONMENT, OCTOBER 1940 
Total Length of Roads, 71290 Feet 


(6) DIVISIONAL CANTONMENT, JUNE 1941 


were effected. 
typical layouts wer 
analyzed and inte 
sive efforts to reduc 
the unused porticr 
of roads and uti! 
ties to a minimy 


Total Length of Roads, 69680 Feet 


| ft c nd improvement 
| oa | + B ton layouts of 
§ arade Gro Parade Ground cantonment in Fig 
7 T (a) to (d) inca 
8 } C officers and enlist 
ZZ D men  (stippl 
(ec) DIVISIONAL CANTONMENT, AUGUST 1941 (d) DIVISIONAL CANTONMENT, MAY 1942 areas), the motor 
Total Length of Roads, 65 164 Feet Total Length of Roads, 40140 Feet storage areas 
tactical vehicles 
Fic. 1. PROGRESSIVE IMPROVEMENTS IN DivistOoNAL CANTONMENT LAYOUTS (crosshatche 
areas), and the 
order to show the using service’s requirements as to parade ground of a typical infantry division. They omit 


artillery and maneuver areas, small-arms ranges, and 
such, and to emphasize the importance of close relation- 
ship and easy accessibility between troop housing and 
these training aids. These plans were considered dia- 
grammatic only, and again adaptation of the diagrams to 
any given camp site was obviously necessary either for 
purposes of economy of construction or maintenance, or 
to satisfy special military needs or unusual topographic 
conditions. 

In the case of general hospitals, efficiency of operation, 
convenience of traffic between buildings, and need for a 
full measure of sunlight and air, demanded more rigid 
adherence to the typical layout diagrams than in the 
case of any other military unit, except possibly prisoner- 
of-war camps, where for security reasons—to facilitate 
the guarding of prisoners—it was necessary to follow 
standard practice closely. In both cases, as in all other 
layout planning, the requirements of the using services 
became the outstanding motivating factor in the site 
layout. Efficiency of operation, usefulness of the proj- 
ect for its particular phase of troop training, must of 
necessity take first place. A strong second place, how- 
ever, was given to economy of construction, and every 
effort was continually made to consolidate functions 
and to compact areas to the utmost consistent with ef- 
ficient use of the project. Increasing knowledge ac- 
quired by the constructing agency of the functions and 


only the warehouse-utility area and the post hospital 
which could usually be isolated from the housing area 
Figure 1 (a), indicating the typical layout inherited whe 
the present emergency arose, shows the maximum | 
road net employed in the layout of an infantry (triang 
lar) division proper—approximately 71,300 lin ft of road 
The long roads (A, A) on each side of the parade grout 
served structures on only one side of the road and 
not-very-high concentration of use on the other sid 
By a rearrangement of buildings in the blocks betwee! 
Roads A, A and B, B it was possible to eliminate bot 
A roads and still serve every structure with roads an 
utilities. 
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GREAT IMPROVEMENTS REALIZED THROUGH THE YEARS 
3%) 


total to 
be betw 


sional 


The reduction in road length (2.3%) in this first mo 
was minor in comparison with that shown by the second 
major change. This resulted in eliminating the larg 
number of secondary roads E£, E, of Fig. 1(0), on e ach side 
of firebreaks, which also served buildings on only ™™ 
side of the road. The firebreaks (labeled ‘‘F.B 
sketches) were relocated, as shown in Fig. | (« 
occur within the blocks of housing rather than eee 1 
blocks. This plan resulted in a saving in canton 
road network of nearly 9% over the original schen« 

Other factors influenced the still greater econom) 
fected in layout shown in Fig. 1(d). By the tim 
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bilization- 
had © 200 400 600 

iter - ol perations Scale in Feet 

e, introducing a 

to effect all | 

tribution systems, : 

vage collection sys- 


in the spacing 
tween one-story 
tructures from 40 to 
+ and in the width of firebreaks from 250 to 150 ft. 

» addition to the “space economies” resulting from these 
eductions, it was learned from the using service that 
sional reviews were no longer a necessary part of train- 
and it was agreed that the width of the parade ground 
nid be reduced from 1,500 ft between buildings to 900 ft 


sithout hampering its use for close-in drill for small 
mplements of troops and for recreation. 
It was also agreed that one formerly open end of the 
ral cantonment rectangle could be closed in with 
using without interfering with troop traffic to training. 
+ was found that, since the bulk of motorized traffic from 
tor storage areas to training areas could be in the 
rection of the arrows shown in Fig. 1 (d) rather than 
gitudinally along the division layout (as for example 
ng Roads D, D in the other three schemes), these roads 
PD) could be deleted without bad effect. These 
ings resulted in a final layout embracing a network of 
iis totaling slightly more than 40,000 ft in length, or a 
reduction over the original scheme. 


+ 


ECONOMIES IN UTILITIES ALSO 


Collateral economies in overall grading and in utilities 
lso became possible. Scheme 1 covers, in housing, 
tor storage, and parade ground, approximately 564 
res, while Scheme 4 covers 425 acres, a 25% reduction 
verall area to be graded. Since in normal practice a 
rge proportion of the roads are paralleled by utilities, the 
nomy resulting from the serving of approximately the 
me original number of structures with far fewer roads 
ured with it the potential proportionate economies in 
listribution of water, collection of sewage, and in supply 
ipower. To these savings in construction cost may be 
uided the great reduction in cost of maintaining the 
maller total of roads and utilities. 

It should be added that the division layouts that have 
been shown and compared are only a part of a total 
Fantonment and that the whole cantonment houses 
hormally more than twice the population accommodated 
within the skeleton layouts shown. The economical 
tal to house and train at one camp was determined to 
de between 30,000 and 35,000 troops, of which the divi- 
Bion il layout shown in the four sketches accommodated 
only an infantry division of slightly less than 14,000 
poops. The remainder of the 30,000 to 35,000 troops 
included either a second division or 15,000 to 17,000 
hon-civisional troops of various kinds. 

Just as the advent of the automobile several decades 
480 resulted in the increased length and width of the 
‘ bloc k, so the number of military structures to be 
ita in a single block by a system of surrounding 

“vs Was increased. Obvious economies in road and 


= 


Fic. 2. AIRFIELD CANTONMENT Layourt:' (2) OLp Type anp (6) New Type NuMBER 


OF STRUCTURES SERVED BY 51°, Less Roaps 


utilities construction and maintenance resulted from 
breaking away from an earlier practice of housing such 
small units, as for example squadrons (six to nine build- 
ings) in a single block, often surrounded by roads and 


TABLE I. SAVINGS IN PrpPING EFFECTED BY IMPROVED Layout 


I. Water Distribution 


Pree Sizes ScHEME New SCHEME % 
6 in 6,290 ft 5,420 ft 13.9% 
4 in 11,850 ft 5,310 ft 55.2% 
3 in. 710 ft 670 ft 5.7% 


IT. Sewage Collection 


10 in 2,100 ft 1,880 ft 10.5% 
8 in. 5,250 ft 3.670 ft 30.1% 
6 in. 4,500 ft 3,080 ft 31.6% 
4 in. 760 ft 1,060 ft 39.0 increase) 


utilities. Instead, the size of the block was increased 
to house several squadrons. The value of the applica- 
tion of this principle and of reducing the spacing between 
structures to the desirable minimums is shown in Fig. 
2, in which an “‘old-style’’ design (@) is compared with 
a possible alternative ‘‘new-style’’ design (6). The 
second layout covers approximately 43% less area of 
overall grading and requires 51.6% less roads while still 
serving the same number of buildings and still allow- 
ing for adequate expansion. Possible reduction in cost 
of utilities by the ‘‘new-style’’ design is indicated in the 
Table I comparisons of the length of the larger sizes of 
pipe required. 


COMMUNITY HOUSING 


Construction of civilian war housing by the Corps of 
Engineers was confined to family and dormitory housing 
for personnel employed at projects which were on, or 
immediately adjacent to, military establishments. At 
sites other than those adjacent to military reservations, 
construction was accomplished by other agencies, As in 
the case of cantonment housing, it was necessary to set 
up criteria in Washington for use by field representatives 
as a guide in laying out the housing developments. The 
war emergency and statutory limits of $4,000 per unit 
demanded the strictest economy in funds used and the 
greatest possible conservation of critical materials; 
and these limitations necessitated careful planning to 
secure efficient results. 

The housing was to be occupied by people whose 
health, comfort, and morale were an asset to the Govern- 
ment in its war effort. Efficient design was therefore of 
primary importance, and the field offices were advised 
to secure the best available professional assistance of 
architects and engineers. For the larger developments 
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i= | 170-] to include the cog 
Fic. 3. Layouts For CrvrLiaAN War HousincG: RECTANGULAR TYPE, AND (6) IRREGULAR ing fixtures, to 
Type, Serves SAME PoPULATION 31.2% Less Roap LENGTH be wert 
(over 25 units), it was considered advisable to employ a_ From this it is clear that the cost of outside util ey _ 
well-qualified city planner on a consulting basis. Econ- roads, and grading Rad to be kept to a minimum in gil i 
re 


omy was the paramount issue—economy in money, in 
time, in labor, and in critical materials. 


SITE PLANNING CONSIDERATIONS 


The requirement that cantonments be located within 
30 minutes’ marching distance of small-arms ranges 
had its counterpart in civilian war community housing. 
It was considered desirable that this housing, if possible, 
be within 15 minutes’ walking distance of the muni- 
tions plant or other place of work it served, provided 
that such a location did not interfere with special re- 
quirements of protective security of the plants, and 
provided that the distance from the plant was sufficient 
to ensure the safety of the housing occupants (in the 
case of plants manufacturing or storing explosives) 
as defined by ordnance and fire regulations. 

As in cantonment housing, the spacing of houses for 
the sake of economy was kept as small as possible, but 
ample for protection against fire and for adequate light 
and air. Front to front or back to back, the long di- 
mensions of buildings were kept to a minimum of 80 ft 
apart; end to end, a minimum of 30 ft for two-story 
buildings and 25 ft for one-story buildings; side to end, 
a minimum of 50 ft. No house could be built within 
25 ft of a fire hydrant. 

In order to avoid “‘regimentation’’ and the monotony 
of layout which might result from it, an effort was made 
to provide originality in each project by designing it to 
fit its particular location. Typical layout diagrams were 
generally avoided, and in their place the field offices 
were provided with samples of housing layouts annotated 
to describe good and bad features of planning. These 
samples showed the importance of the recognition of 
topography in the site plan, both in the layout of roads 
and in the grouping of buildings. To provide a degree of 
privacy, they suggested that family units be arranged in 
small groups in courts or cul-de-sacs. To avoid monot- 
ony it was recommended that different-sized units be 
mixed in a given group and that centers of interest could 
be obtained in such a group by using a two-story build- 
ing as terminus to a cul-de-sac of one-story houses or by 
changing construction materials, using a brick house as 
accent in a group of asbestos-siding houses. Efforts 
were made to avoid ‘“‘open-ended”’ compositions of build- 
ings which looked out upon nothing or upon objection- 
able views, and to provide vistas to good views of water, 
hills, or other distant objects worthy of recognition (such 
as towers and ‘church steeples). 


to avoid exceeding the statutory limit for this type. 
construction, and that only the most economical ty, 
planning could be executed throughout the prj 
That the advantages of well-considered planning 

the comfort and morale of the occupants, did not 

sarily increase the cost is illustrated by the compars 
of two theoretical schemes for the sizable project t 

described, shown in Fig. 3. 

The site plans represent alternative studies for a » 
ect composed of men’s and women’s dormitories, fan 
dwellings of two- and four-family units, eight-unit agg 
ments for couples, a community center, and a schoolg 
recreation area. The “regimented”’ rectangular sch 
shown in Fig. 3(a) covers 68 acres as compared wit! 
acres covered by the irregular scheme shown in Fig 
thus requiring an increase of 19% of overall grading, 2 
some additional length of roads and utilities. 


IRREGULAR LAYOUT HAS MANY ADVANTAGES = 
Approximately 50% of the street system of the Mont. 


scheme accommodates houses on only one side 


street, and the plan requires 16,046 lin ft of road tos or 
ice the same number of structures as are serviced = 
only 11,050 lin ft in the second scheme—an increas + 
31.2% over the latter. Failure to recognize the topog sof 0.1 
phy in the first scheme results in a monotonous la rum | 
with heavy grading of a steep slope at A, A and roc = 
cavation at B, B; the scheme lacks distinction and HW shea' 
not appear to be designed to fit the site. Avoidan wer t 
the rock in the other scheme, and recognition ieee 
topography by permitting the rock outcrop and thes S hed 
slope A, A to dictate portions of the layout, com orine 
to eliminate practically all heavy grading and promt ing lay 
degree of distinction and individual character of lay ng cov 
In the scheme shown in Fig. 3(d), the three typ# The fir 
buildings that make up the family dwelling area & ichs 6° 
interspersed that there are no extensive repetitions ™ 
single type to give the monotonous result shown @! tical 1 
other scheme. Courts and open areas, as at ©, \/ horing 
vide recreation in better dispersed distribution it Bs to ay 
given by the two large open areas in (a). Whi Bn addi 
was not possible, within the statutory limit of this typ gland. 
housing, to attain the degree of good architectura leep 
positions of groups of structures or of amenities nom™ ich th 
expected in housing of less limited cost, it is be"Rchines, 
that the application of the principles of plannms" lly des 
scribed have contributed to a considerable degree "* 1 addi 
comfort and morale of the war workers thus house rmile 
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Operation Pluto 


Gasoline Pipe Lines Laid Under the English Channel 
By A. C. Hartiey 


TecuNicaL Drrecror, PETROLEUM WARFARE DEPARTMENT 


PERATION Plute (pipe YA SOLINE for Allied invasion forces down-coiled on four freight cars from 
} line under the ocean) received in their eastward thrust across the General Electric Company and 
over one million imperial gal- Europe was served up in enormous quan- Okonite Callenders, which were 
-of gasoline daily from a 1,000- tities through a pipe-line system laid spliced into a continuous length at 
oil pipe-line system in Great under the English Channel. Overamil- this site. General Cables Corpora- 
and delivered it across the Jion gallons a day were pumped through tion also manufactured a length of 
fish Channel to lines constructed 21 lines from 31 to 70 miles long. cable at their Perth Amboy works, 
ough France, Belgium, and Hol- This plan, developed by British engi- which is adjacent to deep water. 
‘to Germany. Two types of wmeers, guaranteed uninterrupted deliv- Thecable was delivered to the United 
were used, the Hais (Hartley- ery of fuel without requiring extensive Kingdom in ships fitted with espe- 
glo-Iranian-Siemens), which was harbor and dock facilities and shipping cially constructed cable tanks. Of 
lar to an electric cable with the capacity. As explained by Mr. Hartley the totalof 710 nautical miles of Hais 
B. removed, and could be manu- 1% this article, two types of under-water cable used for Operation Pluto, 140 
woven cable and a_ miles came from the United States. 
ssubmarine-cable methods; and continuously welded steel pipe. Routine tests at cable manu- 


tured, handled, and laid by ex- lime were laid—a 


Hamel (Hammick-Ellis), a 
ndard steel pipe welded into a continuous length, 
und on to a floating drum, and unwound while being 
ed across the Channel. A trial length of 2-in. Hais 
le was manufactured in April 1942, then laid and 
ted in the Thames. This led to the manufacture of 

operational cable in a design allowing greater 
rking pressure. In late December 1942, a British 
ster, converted with special cable gear, successfully 
ja 30-mile length of the cable across the Bristol 
snnel from Swansea to North Devon. In April 

gasoline was delivered from shore to shore after 
siderable difficulties in laying connecting shore 
is had been successfully overcome. 


THREE-INCH CABLE 


‘he Bristol Channel trials showed that a larger type 
cable could be handled, and it was therefore decided 
increase the bore to 3 in., with a corresponding in- 
ase of thickness in the steel tapes. A lead sheath of 
m. Hais cable has an internal bore 
}. in., with a minimum lead thick- 
sof 0.175in., and was manufactured 
lrum lengths of 700 yd. The Hais 
leis made up, from inside out, of a 
(sheath, a layer of tar, two layers 
iper tape, one layer of cotton tape, 
ir layers of steel tape, tar, a single-ply 
e bedding, another layer of tar, 
loring wires, and two more alter- 
ing layers of tar and jute, the whole 
ng covered with whitewash. 
The finished cable, full of water, 
igis 65 tons per nautical mile, and 
Ss made in continuous lengths of 35 
htical miles, coiled direct from the 
Ting machine into special storage 
$ to await loading. 
ia addition to cable manufactured in 
sland, Phelps-Dodge erected a plant 
‘cep water at Yonkers, N.Y., in 
ich they installed two armoring 
ichines, delivering cables to an espe- 
ly designed coiling site. This site 


= additional facilities for receiving 
rmile lengths of cable delivered Cas_e Layrinc Gear PLACED THE Hats Type or Conpvuit 


367 


facturers’ works, in which a sam- 
ple of cable was bent without pressure six times 
around a drum 6 ft in diameter, each time in reversed 
direction, gave an average bursting pressure of between 
3,500 and 4,000 Ib per sq in. It was decided therefore 
to operate the cables at a working pressure of 1,250 Ib per 
sq in. Bursting disks were incorporated in couplings 
connecting the shore ends to the main cable so that in- 
dividual lengths could be coupled without loss of pres- 
sure. The disks were burst by pumping pressure after 
the cable was laid. 

The second type of pipe line was of continuous welded 
steel pipe. Tests were made at Britain’s National Physi- 
cal Laboratory on the behavior of a drum under tow, 
and full-scale trials of winding the pipe around a skeleton 
wheel were so successful that a factory was constructed 
for the welding of 20-ft lengths, and later of 40-ft lengths, 
of pipe 3'/2 in. in outside diameter into 4,000-ft lengths, 
at the rate of 10 miles daily, with storage facilities for ons 
350 miles. The thickness of the pipe was 0.212 in. | 
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Hamet Conpvurt was Larp From HuGe FLoatinc D 


Each of the floating 
drums used to lay the 
pipe was 90 ft long, 
40 ft in diameter, and 
had a length of 60 ft 
between flanges of 
52-ft diameter. On 
the periphery of each 
flange there were 
teeth for rotating the 
drum in winding 
operations by a chain 
drive. The drum 
could carry up to 70 
miles of 3-in. steel 
pipe at a time, weigh- 
ing, with this length 
of pipe, 1,600 tons. 

Two adjacent fac- 
tories and storage sites were erected to 
weld the lengths of pipe. Standard lengths 
were welded singly, forming lengths of 4,000 
ft. These lengths were then welded into a 
continuous line and wound cn to the float- 
ing drums. In this operation, a floating 
drum was held in position by two arms at 
the end of a winding jetty. It was possible 
to ballast the drum so that at the com- 
mencement of the winding operation it 
was well down in the water, thus avoiding 
an undue wind load. As the winding pro- 
ceeded and the weight of the pipe on the 
drum increased, the ballast of water was re- 
moved. 

The laying force for the cable, called 
Force Pluto, was composed of ships of all 
sizes, from 10,000 tons to barges and 
motor launches. It numbered 100 officers and 1,000 
men. Four cable-laying vessels were prepared for the 
operation. Two were designed to carry 100 nautical 
miles of 3-in. Hais cable, the third, 30 nautical miles, 
and the vessel used in first tests carried 15 miles of the 
cable. Thames barges carrying up to two nautical 
miles of 3-in. Hais cable were converted for handling the 
cable at the shore ends, where the drums of the laying 
ships could not operate. 

Twenty-one pipe lines were laid in the English Chan- 
nel, four being on the 70-nautical-mile route from the 


LEAD TUBIN 


ii 
HH 


There are twé terminals on the Rpg) C1 
coast, one on the Isle of Wight (the pur ven 
being housed at Shanklin and Sando nal 
and the other at Dungeness. The [y, la’ 
Wight installation consisted at Sang ring 
of 16 reciprocating and 2 centrifugal py vit 
and at Shanklin, of 8 reciprocating , hasi 
centrifugal pumps, the stations be, ild f 

RUM connected by two steel pipe lines. »; nt pe 
lines feeding | are 
pumps were care me 
from the maink 
by both cables , an 
steel pipe lines. Bg s for 
line could de 
from 112,000 ins 
to 120,000 (ea ee! 
imperial gallons at sta 
pressure of 1,25 t, tl 
per sq in. Int 

WN At Dungeness, mim 
reciprocating rivet 
\\ centrifugal pun he 
d designed for a pres arb 
sure of 1,500 tb 1 ratio 
near the coast ed fle 
were fed from th pi an 
h hy 
rid 
ualh 
ining 
re au 
firs 
ssee | 
6 fo 
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; For Hars Caste Cominc From Continuous Extrusion 

land-line system. Since the plant had to be installed 4 rest 
such a way that the enemy would not know the posit ural 
or the purpose of the site, all erection and assembly welt m ve 
carried out at night. Bungalows and fishermen s 20S ruc 
scattered over a 3'/:-mile shore road were not alte! er 

Selected bungalows were used for housing the recipt a 
cating pumps and their balance tanks (30 ft by 9" ror 
diameter) without altering the outside appearance 0! © = 
buildings. Inside, division walls were 
bullet-proof and blast-proof concrete walls were 08 cat 
for the pumps and tanks. Since the buildings we" Erte 


Sree. Pipe was Storep in Continuous Lenctus *4 LONG 


VoL. \ 
ten hours, while the shorter crossing , 
just under five hours. On completio; 
the main lay, barges at each shop, 
picked up the cable end, connecting , 
prepared lengths of Hais cable which » 
carried and ran in to shore, dropping | 
final end between high and low wate, 
be finally connected at low tide to « 
pipes from the shore installation. 


pull} 
I 


large enough to accommodate the centrifuga! 
the switchgear houses, these were built int: 
camouflaged with netting and shingle. 


Isle of Wight to Cherbourg, and the remaining lines on 
the 31-nautical-mile route from Dungeness to Boulogne. 
On the long crossing, each line was laid in approximately 
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Federal Multiple-Purpose Projects 

lecting 

which Part I. Planning Carried on by Three Agencies 

By Avrrep R. Gouzé, Assoc. M. Am. Soc. C.E 

ide to \ssistant Director, Brancu or Operation AND MAINTENANCE, Bukeau or Wasuincton, D.C. 

the Eng! Civ. ENGINEERING for No- TION of giant multiple- accomplished by the Flood Control 
the put vember 1944, President Tru- purpose hydro projects in our Act of 1936, which included author- 

| Sandor an, then Senator Truman, di- Southern and Western states has proved ization for the installation in flood 

The Is) jattention to the task ahead in itself the key to the development of vast control dams of penstocks for ‘the 

it Sand ing for a new period of pro- regions ef our country. As the scope of future development of electric power. 

ugal pu vity following the war. He _ such projects is broadened, responsibil- The Bonneville Project Act in 1937, 
ating a hasized that such planning «tty for planning and construction is and the Fort Peck Project Act in 

ions bei jd follow regional lines and that often obscured. In an attempt to define 1938, authorized the War Depart- 

ines. Pj nt power flood-reclamation proj- the interrelation of several agencies, Mr. ment to generate power at these 

eding +s are the key to the regional de- Golzé has prepared this article. A sec- dams and the Secretary of the In- 

ere carl oment of the economy of the ond part, discussing the financing of terior to market that power. The 
mainia ed States. Fundsare nowavail- multiple-purpose projects, will appear Reclamation Act of 1902 was ex- 

cables and the federal appropriation in the following issue. panded in 1939 to establish rules for 

lines. Ba ; for the fiscal year ending June determining the feasibility of multiple 

ld delivg 946, include large amounts for the investigation and _ purpose projects, with irrigation as the predominant fea- 

000 ning of multiple-purpose projects. Of interest to ture. More recently, the Flood Control Act of 1944, and 

00 (ca jgineers are the procedures being followed by the tech- the Rivers and Harbors Act of 1945, have established 

rallons | staffs of the Corps of Engineers of the War Depart- procedures for the undertaking of multiple-purpose proj- 


f 1,25 t, the Bureau of Reclamation of the Department of 
Interior, and the Tennessee Valley Authority in 
mining and evaluating the Nation’s water resources 
river basin development. 
(he federal government, although long the overseer 
irbors and inland waterways and the constructor of 
gation projects, has been slow to approach the 
sultiple-use development of river basins. The com- 
ined flood-control and navigation projects on the Missis- 
ppi and Sacramento rivers, and the irrigation systems 
ith hydroelectric plants, which were authorized before 
rid War I, are in a sense multiple-purpose projects. 
wal only two specific multiple-purpose projects, 
ig such a project as a unit of a basin development, 
ere ethnviaed and put under construction before 1933. 
he first was the Muscle Shoals development on the Ten- 
see River, included in the National Defense Act of 
il for improvements to navigation, development of 
iter power, and production of nitrates and fertilizers, 
be undertaken by the Corps of Engineers. The 
md was the Boulder Canyon Project Act, passed by 
ngress in December 1928, for the construction, by the 
ureau of Reclamation, of Boulder Dam 
_— plant and for irrigation works to 
ve the Imperial and Coachella valleys in 
ilifo i, 


The Tennessee Valley Authority Act, 
- Macummeeroved on May 18, 1933, began a new 
1 in federal undertakings: . in the 


stalled a erest of the national defense and for agri- 
posit mural and industrial development . . . to 
ibly were ve Navigation . . . and to control the 
en's hutg estructive flood water in the Tennessee 
t alter ‘r and Mississippi River basins.” 
recip thority to take over the Muscle Shoals 
it roject ake among other things 
1c un ified development of the Tennessee 
ted a “er system and the construction and 
ere buill fication of power systems is included in 
wert S act. 
ps “Xtension of flood control programs 


Tmerly 


limited to the Mississippi River 
mia 


to Calif to the entire nation was 
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ects jointly by several federal agencies. 

The divergent and painstaking paths traveled by the 
three largest federal agencies engaged in this class of 
activity from the initial investigation of a multiple-pur- 
pose project to its completion, operation, and main- 
tenance, will now be traced. 


CORPS OF ENGINEERS 


Civil functions of the Corps of Engineers are accom- 
plished through a system of 44 district offices scattered 
over the United States, Hawaii, and Puerto Rico, which 
report to 11 divisional offices. The division offices are 
under the direction of the Chief of Engineers at Wash- 
ington, D.C. The Office of the Chief of Engineers is 
part of the Army Service Forces, but with respect to civil 
functions the Chief of Engineers reports directly to the 
Secretary of War. Each district office and each divisional 
office is directed by an engineer officer of the Army of 
the United States. Separate from the division and dis- 
trict offices, but attached to the Office of the Chief of 
Engineers, is the Board of Engineers for Rivers and Har- 
bors, the Mississippi River Commission, the California 
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Debris Commission, the Beach Erosion Board, the Shore 
Protection Board, and the Supervisor of New York 
Harbor. 

The Corps of Engineers is prohibited from undertaking 
any project, study, or survey unless specifically desig- 
nated or authorized to do so by Congressional action. 
Investigations are generally authorized in the rivers and 
harbors and flood control acts which are passed at inter- 
vals of several years. Between passage of such major 
acts, review of prior investigations may be authorized 
by resolutions of Congressional committees. In either 
case the authorized investigation results from a request 
of a member of the Congressional delegation representing 
the interested area. 

On receipt of Congressional authority, the District 
Engineer makes a field reconnaissance of a proposed proj- 
ect and holds a public hearing to obtain the views and 
desires of local interests. He prepares a preliminary ex- 
amination report, discussing the merits of the proposal, 
and this report, together with his recommendations for 
or against further study of the project, is sent to the 
Division Engineer. The Division Engineer examines the 
material submitted to him and directs it, with his find- 
ings, to the Board of Engineers for Rivers and Harbors 
in Washington. The Board comments on the field 
analyses and recommendations and may or may not con- 
cur in them. The District Engineer's report, with the 
subsequent review actions, then goes to the Chief of 
Engineers, who will order a comprehensive survey if he ap- 
proves of the project. If he disapproves, after according 
sponsors of the project further opportunity to be heard, 
Congress is notified, through the Secretary of War, that 
the project is not advisable at this time. Favorable pre- 
liminary examination reports, approved by the Chief of 
Engineers, do not go to Congress. 

The comprehensive survey report involves a complete 
study, with the estimates of cost and an economic analysis 
of the proposed undertaking. Prepared by the District 
Engineer and submitted through the same channels as 
the preliminary examination report, the survey report, 
after approval by the Chief of Engineers, is transmitted 
by the Secretary of War to Congress with a favorable 
or unfavorable recommendation. Favorable reports are 
complete with recommendations for the features to be in- 
cluded in the project, the participation of local interests, 
and the estimated cost of the works. The procedures 
that have been outlined are followed by the Corps of 
Engineers for multiple-purpose developments authorized 
for study under either the river and harbor or the flood 
control acts. 


ONE OF THE Most RECENT PROJECTS OF THE BUREAU OF RECLAMATION Is SHASTA DAM 
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Reports involving Multiple.pp 
pose features, in which other fed. 
agencies may be concerned, are moa 
available to members of the In. 
Agency River Basin Commi. 
composed of representatives of « 
Corps of Engineers, Bureau of Rea] 
mation, Department of Agricul), 
and Federal Power Commission 
proposed report of the Chief of By, 
neers is also sent to the governop. 
affected states for their writ. 
views and recommendations, whjs 
are included in the report when } 
sent to the Secretary of War an; 
Congress. As a last step, bejag 
submission to Congress, the relat; 
ship of the unfavorable preliming 
examination and the survey and » 
view reports to the program of i 
President is ascertained from the Bureau of the Budge 
a procedure explained later. 

Reports for projected improvements to rivers and hy 
bors, when received in Congress, are considered by ti 
Committee on Rivers and Harbors of the House of p, 
resentatives, and by the Committee on Commerce of ty 
Senate. Flood control proposals go before the Hoy 
Committee on Flood Control and the Senate Commit; 
on Commerce. The various reports, as received, , 
printed and numbered, as House or Senate Documents 
the recommendations are favorable. The authorizat 
bills enacted every several years authorize the projecy 
by reference to document number. The recommen 
tions made by the Chief of Engineers, included in t 
reports, are adopted if the reports are accepted } 
Congress, and have the full effect of law in specifying th 
scope of the project development. 

Thus, before a Corps of Engineers’ multiple-purp 
project is authorized, as many as ten separate reve 
actions are involved—those by the District Engines 
Division Engineer, Board of Engineers on Rivers @ 
Harbors, Chief of Engineers, governors of affected state 
interested federal agencies, Secretary of War, Bureau 
the Budget, House River and Harbor or Flood Cont 
Committee, and Senate Commerce Committee. Dung 
the passage of legislation, further consideration is gm 
on the floor of each chamber of Congress; and when 
bill is ready for his approval or disapproval the Preside 
has before him a report from the Bureau of the Budget 


BUREAU OF RECLAMATION 


Activities of the Bureau of Reclamation are at presel 
limited by statute to the 17 western states. Its respoms 
bilities are met through seven regional offices. Repor 
ing to these offices are the projects under construct 
and those in operation. Field surveys of proposed pr 
ects are made by area engineers reporting to their! 
gional offices. Projects under construction are 1m cia 
of construction engineers, and projects im operat! 
in charge of project superintendents. In charge 0! @ 
region is a regional director, who reports directly 0! 
Commissioner of the Bureau of Reclamation in 4 
ington, D.C. The Commissioner is responsible to 
Secretary of the Interior. 

The Bureau of Reclamation initiates reconnaissa™® 
surveys of proposed projects, in accordance with 4 f* 
grammed schedule for investigation of river basil, ® 
occasionally at the request of local interests or memin® 
of Congress. Under existing law the Secretary © ™ 
Interior has full authority to make such investige0™ 
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oossible projects as he deems advis- 


Multiple-p» 
Reconnaissance examinations are 


| Other feder 


it 


ned, are ms de by area engineers at the direction 
of the Inte ‘the regional director. No formal re- 

Committ +s are prepared or submitted to higher 
atives of 4 chority. If the regional director 
reau of Rel ems the proposed project worthy of 
f Agriculty ther attention, a complete investiga- 


is ordered. From this investiga- 


MIMASsion 
» arises a formal report prepared by 


Chief of Engl 


e governor area engineer commenting on the 
heir Writes oineering feasibility of the project, 
ations, whid Fobability that its cost can be returned 
ort when it the United States, and a recommenda- 
f War and on for or against its construction. This 
Step, report is sent by the regional 


rector to Washington for the approval 
the Commissioner and the Secretary 


the relati 
preliminan 


Irvey and aE the Interior. In some instances it 

Ogram of ty ay be held until other project re- 

the Budge rts on the same basin are available so that a consoli- 
ated report may be prepared. 

vers and ha Before submission to the Secretary of the Interior, 

dered by traits of reports are submitted to the Quadripartite Com- 


®ittee and to the governors of affected states in the same 
sanner as are Corps of Engineers’ reports. After ap- 


Louse of Res 
merce of th 


e the Houdlmroval by the Secretary of the Interior, reports are sub- 
e Committ sitted to the Bureau of the Budget, where their relation- 
received, g hip to the program of the President is determined, and 
Jocuments hereafter they are transmitted by the Secretary to 


1uthorizatiGiiz/ ongress. Accompanying favorable reports, and based 


the project n the information they contain, is a formal document 
ecommend nown as a ‘‘finding of feasibility." In this document the 
luded in ¢ 


accepted } 
peciiying 


tiple-purp 
arate revie 
ct Engines 
Rivers af 
‘ected state 
r, Bureau 
lood Conts 
tee. 
tion is giv 
nd when ti 
he Presides 
1e Budget 


MPLETED IN RECORD TYME AS A PART OF THE WAR EMERGENCY 
PROGRAM, FONTANA Dam OF THE TVA Is 480 Fr Hicu 


re at presem 

Its respon cretary makes a determination, as required by the 
es. RepotReclamation Project Act of 1939, that the proposed con- 
construct truction has engineering feasibility and that the in- 
oposed pr ome Irom irrigation, power, and other sources will equal 
to their? ne total estimated cost of construction less non-reim- 
re in changg@™pursable allocations to flood control and navigation. 
peratior s receipt of a finding of feasibility by the President 
arge ol ¢ nd Congress, the project beeomes authorized, and esti- 


ectly to OUBates of appropriations for its construction may be justi- 


mi in \aSMBed before the Bureau of the Budget and Congress. No 
sible to SMPesitive action is required by either the President or 

e ogress on the report or the finding of feasibility, al- 
onnalssiayeough both have an opportunity to intercede with the 
with a pf ‘retary of the Interior should they deem it advisable. 
basins, # Should the finding of feasibility show that under exist- 
or memes law all costs cannot be returned to the United 
tary of 8 tes, but that some alternative action must be taken 
vestigalm O declare part of the costs non-reimbursable, then the 
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First Dam ConstrucTeD By TVA Was WHEELER, 


WITH A GENERATING Capacity oF 129,600 Kw 


report and appropriate recommendations must be ap- 
proved by Act of Congress before the work can proceed. 

Review actions on projects found feasible by the 
Secretary of the Interior are made by at least seven 
agencies: the Area Engineer, the regional director, the 
Office of the Commissioner, governors of affected states, 
interested federal agencies, the Office of the Secretary, 
and the Bureau of the Budget. Projects with non-re- 
imbursable or unreturnable cost features not provided for 
by law are submitted to Congress. Before their authori- 
zation by Act of Congress they receive additional re- 
views—from the House Committee on Irrigation and 
Reclamation, from the Senate Committee on Irrigation 
and Reclamation, and on the floor of each chamber dur- 
ing their passage. There is also a final review by the 
President after the Act has been passed. 

By statute the water control activities of the TVA 
are limited to the Tennessee River drainage basin, cover- 
ing parts of seven southeastern states. Its responsi- 
bilities for the integrated development of all the resources 
of the Tennessee Valley region, including water resources, 
are met through one region-wide organization with major 
administrative offices at Knoxville and Chattanooga, 
Tenn., and Wilson Dam, Ala. The Board of Directors, 
General Manager, Chief Engineer, and other organization 
units have their offices at Knoxville. The Manager of 
Power and most of his staff have their offices at Chat- 
tanooga. Practically all physical research and manu- 
facturing operations relating to fertilizer and munitions 
production are centered in Nitrate Plant No. 2 at Wilson 
Dam, Ala. A small Washington office provides a point 
of contact between the TVA regional organization and 
other federal administrative agencies. 

The Tennessee Valley Authority Act contains statu- 
tory authorizations to enable the TVA to make and carry 
out a comprehensive program for the unified development 
of the Tennessee River system. Amendments made in 
1935 provide for the construction and operation of such 
dams and reservoirs on the Tennessee River and its 
tributaries as will provide a 9-ft channel from Knoxville 
to the mouth of the river, control destructive flood waters 
in the Tennessee drainage basins, and alleviate floods in 
the Mississippi basin. The amendments further author- 
ize the construction and operation of whatever power 
facilities are required to carry out its policies respecting 
the generation and the integrated utilization of the hydro- 
electric power resources of the region. 

A comprehensive report prepared in 1930 by the Chief of 
Engineers and the various engineering organizations re- 
porting to him, provided much of the best engineering 
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data on which the authorizations in the original TVA Act 
were based. The general plan of development authorized 
in 1935, and the specific objectives to be served by it, 
were embodied in the official TVA report on the Unified 
Development of the Tennessee River System, submitted to 
Congress in March 1936. This report confirmed the 
engineering feasibility of the plan of development pre- 
viously authorized by Congress, and described by refer- 
ence to specific projects how the plan could be accom- 
plished. Within the TVA, the 
final responsibility for all engi- 
neering planning reports, and for 
the construction and operation of 
all major projects, is fixed by law 
in a board of three directors. In 
the discharge of its engineering, 
construction, and operating re- 
sponsibilities, the TVA Board is 
assisted by various groups of TVA 
employees and consultants, whose 
work is directed by the General 
Manager of the TVA. 

The Chief Engineer of the TVA, 
and the departments under his 
supervision, are primarily re- 
sponsible for the continuing engi- 
neering studies needed by the 
TVA in planning its long-range 
water-control construction and 
operating program. His periodic 
reports to the General Manager, 
showing the relative merits af 
various combinations of potential 
future projects added to the sys- 
tem, provide the basis for Board- 
staff determinations as to which 
future projects deserve more in- 
tensive engineering investigation. 
The more intensive engineering 
investigation of each future project of high priority is 
authorized by the Board as a separate undertaking, and 
the use of funds for investigations of this type is con- 
trolled, project by project, under established TVA budget 
and authorization procedures. 

The engineering reports resulting from these intensive 
investigations are used as the basis for Board decisions 
and recommendations as to the construction of new 
multiple-purpose projects. Those projects authorized 
for construction, and for which funds are approved by 
the President and Congress, are built under the super- 
vision of the Chief Engineer in accord with definitions of 
scope and schedules recommended by him and approved 
by the Board under established TVA budget and authori- 
zation procedures. 


TVA DAMS AUTHORIZED BY ONE ACT OF CONGRESS 


A total of 16 multiple-purpose water-control projects 
have been built by the TVA with its own forces in the 
last twelve years. It has taken over the operation of 
Wilson Dam and purchased five sizable dams from the 
Tennessee Electric Power Company. By agreement with 
the Aluminum Company of America, it has assumed oper- 
ating control over five dams owned by that company on 
tributaries of the Tennessee River. In the case of the 
TVA, the entire system of dams was authorized by one 
act of Congress. 

Individual new projects in the system receive at least 
six reviews before funds are made available—by the Chief 
Engineer, the General Manager, the TVA Board, the 
President with the aid of the Bureau of the Budget, the 
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BouLper Dam, Frrst MULTIPLE-PURPOSE STRUCTURE area. 
ON THE COLORADO River, COMBINES IRRIGATION, 
FLoop ConTROL, AND Power DEVELOPMENT 
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House Committee, and the Senate Committee actir 
the appropriating body. 

In processing reports prepared by the several] ave, 
dealing with the feasibility of projects, the Bur, 
the Budget since 1940 has been acting as the staf, 
sentative of the President in coordinating proposed yy 
takings. Executive Order 9354, issued in October 
continuing the 1940 procedure, requires that any fr. 
concerned in any way with proposed planning o; 
struction of public works | 
federal agency must be submis 
to the Director of the Bure 
the Budget for determinatip, 
the relationship of the repor 
the program of the Presiden 
fore such report*is submitt, 
Congress. The Director 
established within the Estimy 
Division of the Bureau a ( 
Works Section, the duties of w 
involve the consideration of th 
reports and the processing of ¢ 
mates of appropriation for th 
vestigation, construction, ope 
tion, and maintenance of » 
undertakings in the field of wa 
resources. In reviewing the 
ports of the several agencies, ; 
ticular attention is given byt 
Bureau of the Budget to contle 
or overlaps in investigations 
proposals for construction in t 
same river basin, such as | 
occur where several federal ages 
cies are operating in the sa 


Reports are further exami 
for their place in the Presider 
program for the development 
national resources. Those seriously in conflict with | 
responsibilities or proposals of other agencies, or lack 
the justification of national interest, are returned t 
originating agencies with suggestions for bringing th 
into accord with the federal program. The Bureauoi! 
Budget does not attempt to exercise a technical reve 
of the engineering features of any report. 

In all the background work on these multiple-purpos 
federal projects, engineers play a prominent part. [! 
field technical staffs of the agencies carry out the ong 
investigations and surveys. These staffs are, for | 
most part, composed of graduate civil engineers. Int 
division offices of the Corps of Engineers, the regio! 
offices of the Bureau of Reclamation, and the departme! 
offices of the TVA, engineers review the reports # 
proposals prepared in the field. In the Washingt 
offices of the Corps of Engineers and the Bureauot Kt 
lamation, engineers again are charged with the fm 
review and preparation of the recommendations sent! 
the head of each agency. , 

The Commissioner of Reclamation and the Clue 4 
the Corps of Engineers are both professional enginetts 
The responsible final review for the TVA is the duty: 
the Board of Directors. Such action is based on @% 
recommendations of the General Manager, the Chie 
Engineer, and other responsible supervisors 0 ™ 
Authority. The Civil Works Section of the Bureat’ 
the Budget, which considers the relationship ©! 
reports to the program of the President, is staffed by eng 
neers. The Director of the Bureau of the Bucs 
Harold D. Smith, is a graduate electrical engimect. 
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Soil Mechanics in the Design of Military 


Airfields 


TOposed 
By G. E. Bertram 
hat any re, Mayor, C.E., Orrice or rue Air Encrveer, Heavquarrers, A.A.F., Wasnincton, D.C. 
inning or 
> works | N increasing number of arti- “ Piyad the rock on and the water off engineering properties of soils and, 
t be submit '\ cles in popular, scientific, without delay.’’ This order, often on the basis of these characteristics, 
the Burea and news magazines to the issued, states simply the attitude of mili- to design the foundations of dams 
€rmination #MB.¢ that science has now elimi- ary engineers charged with the consiruc- and buildings, flood control struc- 
the report @Mred mud, indicates the extent to ston of airfields. Time without number, tures, highways, and various other 
President ich soil stabilization is achieving runways in a theater of operations would earthworks. Pioneers in the appli- 
submit heral reader interest. This in- have been churned into a sea of mud if cation of soil mechanics to engineer- 
Director st has been heightened by the subgrade had not been stabilized as the ing problems in the United States 
the Estima. that limited use is being made first construction operation. Concisely were the Corps of Engineers in their 
ureau a ( »il stabilization methods in the Major Bertram relates the principles nation-wide program of river and 
lutiesof whi struction of military airfields of soils control which have made it pos- harbor and flood control projects. 
‘ation of the roads in the various theaters of sible for our air forces to assume and In Europe, the greatest progress in 
Pessing of ef -ration. However, the popular hold control of the air in battle areas. the application of soil mechanics was 
10n for th yssions always stop far short of made in Germany, chiefly in the con- 
ction, Oper complete story of the part that soil mechanics—of struction of the Autobahnen—the strategic network of 
ince Of sud ich soil stabilization is only a part—is now playing in military and commercial highways which was developed 
field of wat@)tary engineering, and manage to leave the impression throughout the Reich. 
‘wing the MMB.t the entire subject can be summed up under the head When the United States undertook the national de- 
AKENCIES, | soil compaction. fense program, a major engineering problem was pre- 
given byt DEVELOPMENT OF RUNWAY DESIGN sented by the requirement for extensive runway con- 
to conti struction at army airfields in every part of the country. 
stigations The true picture of the accomplishments of soil me- The program was assigned to the Corps of Engineers, 
action in t nics in military engineering can best be told by a ang the soil mechanics facilities of the Department were 
uch as | liscussion of the development of runway design and — girected towards the solution of this new problem. Just 
federal agaqgpnstruction. To establish a background, it should be 4; the basic requirement for an airfield is a runway, so the 
in the sar ntioned that this branch of science was unknown in  pasic requirement for a runway is a good foundation. 
rid War I, when airplanes were first put to military [pJess proper subgrade conditions are found, improved 
er examit . The formulation of the theory of consolidation of — py construction, and maintained by drainage, the best 
» Presider by Karl Terzaghi, M. Am. Soc. C.E.,in 1919 may be ci eface that can be provided by modern construction 
elopment sidered as the basic framework upon which the new jj vethods will fail 
lict with | nee was hung. The first complete treatise on the sub- ; 
;, or lack t was not published until 1925, and this was followed ATTENTION TO SUBGRADE 
urned t wees on the graduate level at a few universities. Relatively speaking, a surface gives no more structural 
inging thea international Conference at Harvard University in yatue to a runway than a coat of paint adds to the struc- 
jureau ot o accented the world-wide interest in soil mechanics,  tyraj integrity of a building. This axiom is as old as the 
nical review! the Proceedings of the Conference furnished a wealth Roman roads, but the tendency has been to disregard the 
| quantitative data on soils and foundation problems importance of an adequate foundation and to subordi- 
ple-purposgmeroughout the world. ’ nate it to the quality and smoothness of the surface. For 
part. Tham rallel with the development ef theoretical soil me- the relatively light loads imposed by auto traffic, the re- 
the originggn'cs, laboratories were established to determine the cuits of such practices were not of major consequence. 
ire, 10r This was due partly to the low concentration of stress, 
ers. Int and partly to the fact that highways were a gradual de- 
he reguot velopment from country roads, and had had the com- 
departmet pacting effect of countless traffic miles to stabilize their 
eports al foundations. 
Vashingt It was quite a different problem to start from scratch 
eau ol Re in a recently acquired cornfield, to provide an economical 
h the = and sound engineering design for a runway to support 
ons seat wheel loads three to four times as great as highway loads. 


e Chief 
he duty 

ed on tit 


rs of 
Bureau a 
ip ol 

bv el 


sudget 


Time Permits, Sree. Mars ARE BACK AND A 


GRAVEL SUBGRADE Is PLACED 
meer. 


On the credit side of the ledger at the outset could be 
listed, first, the ability to recognize the engineering char- 
acteristics of a soil by simple identification tests and 
thereby predict its behavior within group limits; and 
second, the ability to determine by test the maximum 
density to which a given soil might be compacted and to 
reproduce these conditions in the field with construction 
equipment. On the debit side could be listed, first, the 
lack of a test method for determining the supporting 
capacity of a soil in place; second, the lack of a design 
procedure for determining the thickness of base required 
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between the subgrade and the actual 
wearing surface of the runway; and 
third, the reluctance of a large part of 
the engineering profession to recognize 
that loads imposed on a surface through 
pneumatic tires were of large magni- 
tude, even though it was known that 
the weight of a plane might exceed that 
of a railway locomotive! 

Research and construction neces- 
sarily proceeded together. A field bear- 
ing test based on the deflection of a 
plate loaded in increments was devised 
to measure the subgrade bearing value 
of soils for concrete pavements. The 
design of the concrete slabs themselves 
was based on a method of stress analysis 
which had been previously expanded to 
account for the larger contact area of 
airplane tires as compared with auto- 
mobile tires. In the case of flexible 
pavements, an empirical method for 
the evaluation of subgrade support and 
the design of base-course thickness was 
adapted from the California Highway Department— 
called the California Bearing Ratio, or C.B.R. test. It 
was necessary to extrapolate the thickness design curves 
and to check the extrapolation by traffic tests with air- 
plane wheel loads on test sections of pavement on vari- 
ous types of soil. 

The empirical method of approach has been used on a 
number of problems in soil mechanics not only because 
of the requirements of expediency but also because theo- 
retical soil mechanics deals with ideal materials, whereas 
natural soils generally vary from this theoretical concept. 
The same methods are employed in other branches of 
civil engineering, as, for example, in hydraulics, where 
coefficients are used to compensate for deviations from 
streamline flow in formulas for discharge over weirs and 
other abrupt transitions from a steady state of flow. In 
order to develop, in so far as possible, a more theoreti- 
cally sound approach to problems of runway design than 
could be achieved by empirical methods alone, strain and 
deflection gages were embedded in the test sections. By 
this means data were available for computations of 
stresses based on the theory of elasticity. These studies 
are still continuing and will constitute a necessary phase 
of postwar investigations into designs of commercial 
facilities for our expanding air traffic. 


LAYING PREFABRICATED BITUMINOUS SURFACING, WuicH RE- 
QUIRES AN EXCELLENT SUBGRADE 


A BasE 


HEAVY RAINS AND TRAFFIC LEAVE A SEA OF Mup IN UNSTABILIZED Arras we sadly 
The early course of the war indicated that the jmp bee” 
Forces would be the first to be committed to action, andqmpet@tion 
that airfields would have to be built rapidly for their use 
under a wide variety of construction conditions. Cop- 
-struction units, to be an integral part of the Air Forces, This di 


were considered essential to this task, and the Aviatio, 
Engineer battalions were formed. The organic equip 


stuations 


ment of these units was made up of the types of eart! at 
moving and paving equipment used by the enginceringls hase 
contractor, revised to fit the particular needs of military. fic anc 
construction. As a guide to these units in their work MB the 
a technical manual was prepared, TM 5-255, Aviationiyen:-hou 
Engineers, the first manual in which soil mechanics dat k mav 
were published for military use. uld be 
PIERCED-PLANK MAT STANDARDIZED 
Cadi 
Since speed of construction was of paramount imporfioain P 
tance to the Aviation Engineers, it was necessary to de@ibovineers 
velop a surfacing material which could be laid fasteq uld be 
than any of the standard types of concrete or asphalielay. ’ 
paving. Steel landing mat was produced in variougpads 
forms, and finally was standardized as pierced plan [p addi 
landing mat. In the early use of this mat, the problem of produc 
the relationship of the strength of the base to the euch int 
ciency of the surface wearing course was again evidettyminous 
Manufacturers’ advertisements in popular magazinesg§s rapj 
claimed that the mats would transform a swamp int nding n 
landing field in a matter of hours. There was also Sid not el 
tendency on the part of engineers to smooth off a strgiMost of 
by grading, lay the mat, and assume that it would carry@Breater st 
the loads imposed by aircraft. rdless 0 
It was noticeable, after the early operations m thelics of Su] 
Aleutians and North Africa, that the reports of battalom Locatic 
commanders and Engineer observers stressed the factest adva 
that a base course was required under the landing = e frot 
Data were also furnished on the method whereby th ple, in 
steel pierced plank could be rolled up and crushed stot nent m 
or gravel placed on the subgrade. This was then sprea@iiitruction , 
by bulldozers and compacted by rollers, and the mat Would hay 
relaid. roduce 
Failures of mat were found to be due largely, not! re alre: 
failures in the design of the material, but rather to fal Supplies, 
ures of the subgrade which permitted excessive defor™Hilbase-cour: 
tions in the surface under load. Where an adequate} . tuation, 
has been placed and drainage provided, airfields hay 
with landing mat have served for three years withouQibeen emp! 


Vou 1s, No mol! 
= |- 
| 
7 
fg 


4 Base Course OF CrUSHED Stone Berne Larp To STABILIZE A SUBGRADE 


Traffic of all types, from fighters and 


ens of failure. 


REAS ombers to troop carriers and heavy transport planes, 
t the Aj ss been handled at peak concentrations as great as an 
tion, andgmpoeration every 2 minutes on the basis of a 24-hour day. 
their use 
ae Cont FIELD DRAINAGE AN ESSENTIAL 
ir Forces This discussion is not intended as an indictment in 
where urgency necessitated the laying of land- 
ue equ ¢ mat for emergency purposes. However, when cir- 
of earth @MBunstances permit, provisions for drainage and placement 
igineeringaBy a base on a subgrade before it has been remolded by 
f military@raffic and churned into a sea of mud are most economical 
leit WOrk#irom the standpoint not only of operation but of equip- 
Avi ‘t00Hrent-hours and material. Two to three times as much 
nics dat k may be required to convert mud into a runway as 


uld be needed if the base had been prepared when the 

k could be compacted against the stable soil. It is 

ar easier to get water into soil than it is to get it out 
nt imporgeain. Put in its simplest terms, the motto of military 


iry to deGMMBogineers charged with the construction of runways 
uid fasteq uld be, “Get the rock on and the water off without 
r asphal@Melay.’ This advice applies with equal force to military 
n varioug ads 
ed plank In addition to landing mats, admixtures used with soils 
roblem produce stabilized soil surfaces for runways, elicited 
) the tiimmuch interest. The use of cement, chemicals, and bi- 
| evidentfuminous products in small percentages was advocated 
nagazine@s a rapid construction procedure. As in the case of 
np into @anding mat, the formation of a stabilized surface layer 
as als fid not eliminate the requirement for an adequate base. 
ff a strip lost of these admixtures do not produce a layer of 
uld carry ter strength than the compacted soil itself, and re- 
Cd idles of the advisability of such treatment, the logis- 
ns i WEERes of supply often operate against their employment. 
battaloag Locations where such methods might be used to the 
the ‘acest advantage are the very ones that are extremely re- 
ling ma te : from ready sources of the admixtures. For ex- 
reby the 1 North Africa, where there were French-owned 
hed stone ent t mills, soil cement was not employed in the con- 
on Spree of runways because of the scarcity of coal. It 
mat Would have been necessary to supply two tons of coal to 
uce one ton of cement, and the inadequate railways 
y, not “ae ® alread} overburdened with more urgent military 
or to I" EPplies. The development and use of local sources of 
deform a Ourse materials were dictated by the urgency of the 
uate bast tuation, pe the use of admixtures in construction 
| saad git have provided facilities more rapidly could it have 


emplo 
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To make possible a proper evaluation of 
the engineering properties of subgrades and 
local construction materials, regardless of 
their type, a field soil-testing set was as- 
sembled which provides means for making 
essential identification tests of soils, and 
also for determining their proper use in con- 
struction. A six weeks’ course, ‘Control 
of Soils in Airfield Construction,”’ was given 
at Harvard University to selected Aviation 
Engineer officers to familiarize them with 
test procedures. This not only made the 
design procedures and the experience of two 
years of construction in the United States 
immediately available for overseas use, but 
it meant that research conducted at home 
could be translated into designs in all parts 
of the world. For instance, the thickness 
of runway pavements for B-29 airplanes was 
determined from tests conducted with such 
planes as soon as they came from the fac- 
tory, on sections of runway constructed in 
Georgia. The information so obtained was used to de- 
sign the fields in China built by native coolie labor under 
the supervision of the Aviation Engineers. In the cam- 
paign through New Guinea and the Philippines, none 
of the fields failed through lack of adequate design, al- 
though the soils ranged from rock flour to coral, and the 
engineers were meeting them for the first time. 


Is Usep WipELy oN Paciric ISLES For FLIGHT STRIPS 


The development of soil mechanics in airfield construc- 
tion during this war is indicative of the trend of future 
developments. Predictions of the wide use of admixtures 
to convert mud into solid ground should be looked upon 
with caution. More efficient equipment for construction 
and methods of utilizing a wider range of natural soils 
are a certainty. The exact methods and procedures em- 
ployed by Germany for using soils in military construc- 
tion are as yet unknown, but considering the basic princi- 
ples involved, it cannot be seen how that knowledge can 
change the trends indicated by our own advances. 

Education in soil mechanics has been gained by a large 
number of our officer personnel, and this will be reflected 
in our postwar construction activities. Soil mechanics 
will be a necessary course of study for military engineers, 
for, as General Godfrey states in his recent article in 
Crvi_ ENGINEERING on airfields in the Far East, ‘The 
successful airfield builder must have a good practical 
knowledge of soils.” 


N 
44,0. 
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Private Enterprise 
An Unshackled Capitalistic System Urged in President's Annual Address 


By Joun Cyprian STEVENS, Presipent, Am. Soc. C.E. 


Consuttinc Encineer, Portianp, Ore. 


OME groups, both inside and outside of the govern- in some reasonable degree to provide for EXpansio; ; 
' ment, seem to believe that the natural laws of eco- industry. Risk capital must foresee reasonable pr. ae 
s nomics can be repealed like man-madelaws,andone or it will not be forthcoming but remain nestled it oe 
| would almost think that they are trying to repealthem. government securities. If private enterprise cannot ; / 
j Acting under those natural laws this country has made _ the helm, the national income will sink to sickening soa 


the nearest approach to Utopia ever recorded in history. els and we will again find ourselves in a Slough oj | 
In the face of this historic fact it appears somewhat ab- spond. a" 
surd and futile to attempt to substitute an artificial 
economy controlled by administrative edict and bureau- 
cratic regulations. Wholesome and intelligent regulation, by law. of ty 
ness activities to insure that they are carried on in a tn 
THE CAPITALISTIC SYSTEM competitive field, will have the continued support ' 
This system, founded on the profit motive, has made Nation. Such affairs as the Insul and Foshay debs 
the United States of America the outstanding nation of Must not again be allowed to besmirch the gi od nat 
the world. We should not “‘pussy-foot’’ that statement well-conducted enterprise and give ambitious polit; 
but proclaim it boldly as a thing of which we havea right the ammunition for broadsides against corporatio: 
to be proud. That system produced the ships, the tanks, general, and honestly acquired wealth and compet 
the planes, the munitions, the clothing, the foodstuffs 1 particular. 
that made it possible to outfit eleven million men and Private enterprise is the only system that can s 
unemployment. But to do so it must be permitted 


REGULATION 


women and completely equip them for combat duty within 
a period of four years—an accomplishment unparalleled in field, unshackled by excessive taxes and meddlesome : 
the annals of the world. gulations, and stimulated by a stable policy of fai: 
Some may contend that the war capital was supplied ng, with only sufficient intelligent control to insure | 
by the government. Yes, but whence came the gov- its operations are truly competitive. Under such. 
ernment funds? The answer is obvious. They came tions small businesses will spring up all over the count: 


from my earnings and yours and from those of every 4 portion of profits will go back into the busines N cont 


other taxpayer. financing by private sources will be the order of th lave 
Let us face the facts. Private enterprise and the capi- expansions will follow; new plants will be built gle, of 
talistic system have, during the past 150 yea s, built the unemployment will be reduced to a minimum. gel 1 
railroads; cleared the forests; built irrigation systems; In brief, unhampered private enterprise operating in 
cropped the lands; mined the coal, iron and copper; der a constructive labor policy, encouraged by a rea kness 
launched ships; produced petroleum; erected the fac- able scale of rewards to both labor and management Ie | 
tories and power plants; designed and built automobiles, keep this nation operating with a high degree of busi mucl 
airplanes, ‘‘caterpillar’’ machinery; constructed high- stability, balance the national budget, and pay its of 
ways; developed explosives, guns, electronics, communi- unprecedented national debt. ient ¢ 
cation systems; but above all they have produced officers erlvi1 
of industry that, with the aid of free labor, Knew how THE ENGINESR HOLDS TUS StAcl the 
to turn their inventive and management genius to the The engineer will play a most important role in ther ings 
business of winning a war. Patriotism supplanted vitalization of the world for peacetime pursuits. His! 1 to 
profits and induced industry to carry on and produce the task of converting industry to produce const mpress 
in spite of many grueling regulations promulgated by goods in lieu of war materiel and munitions. He ISses ; 
well-intentioned but inexperienced and overlapping design the highways and airways, the modern str REA. 
authoritative federal bureaus. Business has accepted _ liners of rail and stratosphere, improved radio, televist its (A 
this regimentation as a thing necessary to the war effort automobiles and trucks, household appliances, leg 

but will justly demand a respite when peace again ap- equipment, air-conditioned housing, modern building 2; if 
pears on the horizon. industrial instruments, communication systems, brig Three 
The capitalistic system and free competitive enterprise tunnels, and subways. He must not only design, but nd fabs 
have made the winning of this war possible. Thatsame must prepare specifications, execute contracts, anc su ints Wi 
capitalistic system, with the stimulus of free competition vise construction. He just about occupies the center rh 
in cooperation with free labor operating under the natu- _ the stage all the time. out bor 
ral economic laws of supply and demand, will make it All these—and yet he is virtually without honor Tavity a 
possible to liquidate the unprecedented debt that now among his own colleagues; as witness the recent N itt centra 
hangs, like the sword of Damocles, over this nation Council for International Organization at San Francs -. Th 
Any attempt to continue the artificial manipulation of The list of organizations asked to send _representat Breater t] 
prices and the harrowing control of management after as consultants occupied several typewritten page ere cou 
the war necessity therefor has passed, can only result in included labor unions, service clubs, Jewish, Cath Polumn f 
inflation with its: consequent repudiation of values and and Protestant groups, lawyers, guilds, many sect’ lh 
its unth’nkable social effects. Taxes must be reduced. professional organizations, but not one represt - re length at 
nd ang 


either a national or local engineering societ) 


The present hazards of conducting business efficiently 
Because the engineer is not organized ™ 


must be eliminated. Surplus earnings must be allowed 
376 
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devotes time to civic service only on special 
ie can solve technical problems but is rarely 
1 human problems. Public relations for him 
vord sounds without an urge to action. Poli- 
most anathema 1m his thinking. He appears to 

ing left alone.in his own technologic world with- 
or encomiums. 
ineer does not yet fully realize that his useful- 
umanity would be enormously increased if he 
vid take public relations to himself as a problem to be 
ed in the same earnestness with which he approaches 
‘Xpansior solution of a technical problem. 
lable profi he engineer is no dullard. In cultural matters and 
stled an omplishments, he will easily march abreast of those 


He can and must broaden his social 


Cannot t ther vocations. 
ckening son if he hopes to play effectively his part in getting 
ugh of | «turbulent world back on an even keel. 
He should take an interested part in civic affairs; 
» service and social clubs, chambers of commerce; 
aw, of bys 
minatr 
port Engineers 
od nal 
polity 
Compete 
t can s 
litted 
dlesom 
f fair 
insure t 
such 
he cour 
business \ connection with a Marine application, certain mills 
of the have prepared rolls for, and have furnished, a new 
built ce, of nominal size 9 by 4 in. It has been rolled 
rvely in the */y-in. thickness and to a much less degree 
erating -in., and is being catalogued only in those two 
yar icknesses and °/s-in. These angles should logically 
ement me popular for truss, girder, and column design, and 
of busit ismuch as the 9-in. leg would seem to border on the 
pay off mits of stability under compression, they afford a con- 
nient opportunity to test existing specifications and the 
lerlving theory. 
: in the A.I.S.C. Specifications for Structural Steel in 
e in ther uldings, it is specified (Sect. 14c) that the ratio of leg 
ts. H ith to leg thickness shall not exceed 12 for girders, 
consut mpression columns, and main compression chords of 
He 1 russes; or 16 for other compression members. In the 
rn streail@MMAA.R.E.A. Specifications for Steel Railway Bridges these 
televisiogm™imits (Art. 406) are 12 and 14, respectively. For the 
ces, off in. leg of the new angles that ratio is, if */s in. thick, 
building if" yin. thick, 16.0; if in. thick, 18.0. 
s, br [Three pairs of test columns were accordingly designed 
gn, but id fabricated, as shown in Fig. 1. The following 
and suf points will be noted: 
center '. The columns are rectangular, and symmetrical 


out both axes, and the center of the enlosed area is the 
Bravity axis of the column. This simplified the securing 
t Natio! central loading. 

rancis -- The radius of gyration on one axis is so much 
7 seater than that on the other (3.25 in.: 1.78 in.) that 
pages Mere could be no confusion as to the critical axis for 
Cath folumn failure. 

_° The two angles are welded together for 12 in. of 
ntati\ per gth ateach end only. This should in principle render 
And ¥ rach angle an independent, uniformly loaded column. 
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serve on committees; learn to speak effectively in public; 
become interested in people and tolerant of their opinions. 
He'll soon find himself on important committees, on 
boards of direction in industry and finance; and his ad- 
vice and counsel will be solicited on all important, matters. 

Private enterprise must be manned and managed by 
men of integrity, of analytical mind, of technical ability, 
of sound judgment; men who are cooperative with labor 
and who so conduct their businesses as to hold the sup- 
port and confidence of the public. To such positions the 
engineer should aspire. 

Such enterprises, so managed, can accomplish the ob- 
jectives herein set forth of balancing the budget, of 
maintaining the national income at a high level, and of 
paying off the most staggering debt that has ever been 
faced by any country in the world. It is vital that the 
public and Congress recognize the full import of that 
potentiality and give private enterprise the opportunity 
to justify our faith in it. 


Notebook 


Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


A New Structural Steel Angle Tested 


By JONATHAN JONES, M. Am. Soc. CE. 


Cmier ENGINEER, FABRICATED STEEL ConstrRucTION, BETHLEHEM STEEL ComMpANy, BETHLEHEM, Pa. 


Each such angle should fail independently of the other, 
by buckling on its Z-Z axis, viz., that of minimum radius 
of gyration, unless twisting of the 9-in. leg should pre- 
cede. 

4. There are three different unwelded lengths of angle; 
17 in., 6Sin.,and 119 in. Since the radius about the Z-Z 
axis is 0.85 in., the three length-ratios are 20, 80, and 
140, so that the range of permissible lengths for 
‘“‘main’’ compression members is more than covered. 
(If the columns had been sufficiently welded for integral 
action, the corresponding length ratios would have been 
23.0, 52, and SO.) 

5. The individual angles are able to rotate about 
some vertical axis, between the end welds. The sup- 
port given by the angle to its weak edge is therefore 
less than it would be in a truss, girder or column, where 
ordinarily pairs of angles would be riveted to a stem- 
plate or web-plate, and rotation of the angle as a whole 
would be prevented. This test is therefore the most 
severe practicable, for the crippling of the 9-in. legs. 


TESTS RUN AT LEHIGH 


The six columns were fabricated by Bethlehem Steel 
Company and tested at Lehigh University by M. O. 
Fuller, M. Am. Soc. Soc. C.E., Assistant Director of the 
Fritz Laboratory. In this memorandum only a brief 
statement of the test results is given, but complete labo- 
ratory data will be made available to specification writers 
who are interested. All columns were tested in an up- 
right position, between a spherical bearing block at their 
upper, and a square block at their lower, ends. 

Referring to the work of Messrs. Moisseiff and Lien- 
hard, Members, Am. Soc. C.E. (TRANSACTIONS, Am. 
Soc. C.E., 1941, pp. 1052 ff.) and accepting the authors’ 
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physical constants and nomenclature, Eq. 1 may be re- 
stated 


2 
o., = 26,200,000 k ¢ (5) 


in which o,, = critical compressive stress; k = stability 
coefficient; ¢ = modulus factor; ¢ = thickness of plate; 
and d = width of plate. 
For a 9 by 4 by '/» angle, accepting the statement 
made in the first paragraph on page 1060, 
t l 


d 16 


Accepting & 0.43 (page 1059) and the relationship 
between ¢ and o given in Table III (page 1057), 


26,200,000 X 0.43 X 0.71 
16 16 
31,000 Ib per sq. in. (about) 


According to the authors, the value of 0.43 for & ac- 
cords with complete freedom of the angles to rotate, 
which was present in these tests. Accordingly at an 
average unit stress of 
31,000 Ib per sq in., ——— 
these angles would be : 
expected to fail by ro | 
tational crippling of 
the 9-in. legs. This is 
on the assumption, of 
course, that the angles 
would not fail at a 
lower load from gen 


Weld A 


eral column action. 
Entering the general 
secant formula for col- 
umn failure with the 
assumptions that E = 
29,400,000; that the 
yield point of the ma 
terial is 38,000 Ib per | 
sq in. (coupon tests | Ease 
showed 38,200 to 
41,300 drop of beam 
in tensile test; on the 
other hand short com- 
pression specimens, for 
which stress-strain 
diagrams were plotted, 
showed definite yield 
points—slope = I1'/, 
times original—at 
29,000 to 36,500) ; that 5 


Cl 


| 
c2 
C3 
= 


1'5" 
5' 8" 


eccentricity of loading 
is such that ec/r? = 
0.05; that for one fixed Fic. 1. Cotumn Test oF 
end and one pinned end New 9-IN. py 4-IN. ANGLE 

the length for flexure 

is 0.8 times the overall length; and that the least radius 
of gyration is 0.85 in.; we can compute that the angles 
should fail as columns at the following unit stresses: 


Mill 


OveRALL LENGTH OF 
COLUMNS SeraRATe ANGLES Le per Sq In. 
3 A-D and 3 B-C 119 in 32,500 
2 A-Dand 2 B-C 68 in 34,700 
1 A-Dand 1 B-C 17 in 36,100 


The failure loads predicted by averaging the A.R.E.A. 
formulas for riveted and pin ends and multiplying by the 


VOL is N, 
intended factor of safety therein, 1.76, would be. ut 
CoLuMNS Lenora-Ratio Le rer So Ix 
3 A-Dand 3 B-C i/r = 119/0.85 = 140 16,250 ith-t! 
2 A-Dand 2 B-C i/r = 68/0.85 = 80 23. 15% + oir 
1 A-Dand 1 B-C l/r = 17/0.85 = 20 26 180 ov. 
The discrepancy between these two tabulations sh It ha: 
the effect of assuming ec/r? = 0.05, as is not unreason {, Am. 
in this case, as against the assumption of ().25 
underlies the A.R.E.A. formulas, in ‘contemplatioy 
frame action; and of assuming 38,000 Ib per sq in. as; 
yield point, as against 33,000 permitted by the mat. 
specifications. 
TEST RESULTS COMPARED WITH PREDICTIONS 
The actual unit stresses at failure appear in Table | 
Taste I. UNIT STRESSES AT FAILure AINCI 
Free Lenora Totat Loap NomInat Uw: 
LenctH oF ANGLES ATFamurRe AREA at F 
Cotumns Fr-In. Fr-In. Le Sq Ix Le Per rec 
3A-D 11-11 9-11 373,000 12.5 29,84 rovi 
3 B-C 11-11 9-11. 421,500 12.5 33.79 ving 
2 A-D 7-8 5-8 453,000 12.5 36.24 e typ 
2 B-C 7-8 5-8 486,000 12.5 38,88 ine 
1 A-D 3-5 1-5 463,000 12.5 37,04 incipl 
1 B-C 3-5 1-5 484,000 12.5 38,720 fie) 
g an 
Of the two long columns, one failed below and one ab th 
the 31,000 Ib per sq in. predicted for local failure. (; ge 
carried less, and one carried more, than the 32,500 »» “ 
dicted (rather rashly predicted, considering the lack oh 
any real knowledge of the initial eccentricity) for gene his! 
column failure. But both long columns failed by | om — 
column bending and twist, with no visible indicat he 
that failure by a local yield was imminent. gm 
The medium-length columns both failured by sudd nag 
deflection as a whole, combined with, and most proba! 
caused by, a simultaneous local crippling of one 9-in ae 
(36 in. from the top of column 2 A-D, and 34 in. fr peck 
the bottom of column 2 B-C). Unlike the two ingame?! 
columns, both of these showed a permanent distort tig 
(closing) of the angles, from the original 90° openingimm!"> 
in the region mentioned. These columns there! 
failed by reason of b/t crippling, but at total loads ab ties 
those predicted either for such crippling or for colunqm 
action. At the instant of failure, both the long and: ~- , 
medium-length columns rotated at the upper, sphen sgt 
bearing, while remaining normal to the lower, squq™m™.< “““ 
bearing. 
The short columns both failed without general columqyj"; 
failure, by crippling of both 9-in. legs (one more pr a 
nouncedly than the other), but at total loads far ab 
that predicted for such crippling and well above that peg — 
dicted for general column action. laa 
The instrument readings taken during the test com 
prised (1) overall shortening, (2) compressive unit streqq] ame 
at tip of 9-in. legs at mid-height, and (3) distortion 
horizontal plane at tip of 9-in. legs, at mid-height 
quarter points. (These measurements (3) are somew 
inconclusive, because the greatest distortions did ! 
necessarily come at the levels where the instruments we 
set.) When the curves of all these deformations 
been plotted against load, there did not seem o k# i— 
reason to alter, with respect to yield, the conclus 
reached from the ultimate loads. ’ 
The following conclusions are offered: (1) For uss Caes 
single-angle, centrally loaded struts, the capacity | ul To TH 
new 9-by-4 angles computed by column formuls 


wet 


standard specifications need not be in the least recu 
fear of local instability. (2) The same is obviously ® 
more true when the angles are used as component p* 
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umn or girders, in which they are not free to rotate 
ntly. (3) The specification limits on the 
ith “hi kness ratio of the outstanding parts of columns 
wr rs are probably too severe and would bear 
mination. 
thas al lready been pointed out (by H. D. Hussey, 
4 Am. Soc. C. E., TRANSACTIONS, Am. Soc. C.E., 1941, 
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p. 1102) that the recommendations in Table 4b (ibid., p. 
1059) of the Moisseiff-Lienhard paper, previously re- 
ferred to, are more severe on the outstanding parts of 
columns than a strict analysis would require. Since 
they are in turn in close agreement with specifications, 
Mr. Hussey’s comment lends force to the third conclusion 
drawn from the tests reported here. 


Span Launcher Improvised by Army Engineers 


By Harry HuLen 
CoLonet, Corps or Encrneers, U.S. ArMy 


SINCE they hit the Normandy 

beaches, the Engineers have in- 
jved in some plain and fancy 
provising to keep our Armies 
ig irresistibly into Germany. 

e typical Y ankee urge to tinker r, 

mbined with sound engineering 
hrinciples, produced some interest- 

and beneficial results. For 
theer size, probably none of the 
gineers’ brain children surpasses 
the 347th Engineer Regiment’s 
rovised bridge- launcher. 

This launcher is a 27-ton monster 

steel truss mounted on a flat car. 
Engineer officer or soldier 
ight give a more technical de- 
nption, but theimprovised bridge- 
span launcher is actually what 
title implies. Its function is 
pick up a prefabricated railroad span of up to 75 ft., 
mplete with beams, rails and ties, with heavy-duty 
locks and drop it into place on previously installed 
piers. Then the apparatus can walk over the com- 
pleted bridge and look for another suitable task for a 
heavyweight. 

It sounds like an easy way to an ‘‘assembly-line”’ 
method of bridge building. Actually, it isn’t that simple. 
[here were no formally designed plans for the launcher. 
[he idea for it came to the writer during the planning 
stages of the trans-Rhine railroad bridge at Mainz. 
[he details were carried out with a crew of 12 welders 

| four rigs at the group’s supply depot some distance 
irom the site of the bridge. Selecting steel that would 
¢ unsuitable for bridge construction for various reasons, 
he Engineers worked steadily on the improvised steel 


A BripGe LAUNCHER, SIMILAR IN FUNCTION TO THAT DEVISED BY THE 347TH REGIMENT, 
ERECTING A BRIDGE ACROSS THE MOSELLE RIVER IN FRANCE 


gargantua. The work went smoothly. When they 
joined the top-cord members for the apex of the truss 
they had to cut to within one-sixteenth of an inch from 
the angle computed by Capt. William Ott, its designer. 

The equipment was completed in 19 days and mounted 
on two flat-cars. Meanwhile, construction on the bridge 
at Mainz had progressed at a pace that amazed even 
the Engineers working on it. The Mainz bridge was 
completed in 9'/, days, and is regarded as one of the 
outstanding engineering feats of the war. 

The launcher cuts launching time down more than 
25%. It will increase efficiency throughout a bridge 
operation, with men working on the assembly of the 
span while others set the piers. With a store of spans 
all made up, the launcher can walk out, drop a span, 
and go on walking to another job. 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Caesar Did It, Too, But Differently! 


fo tue Eprror: Exactly 2,000 years ago—in 55 B.c.—Julius 
acsar had the same objective at the same place and against the 
“me enemy that General Eisenhower recently had. Both must 


issippi-like Rhine to conquer the barbarous and war- 


Caesar's solution of his problem is set forth in his Gallic Wars’ 
Commentaries. The intricacies of his bridge at Koblenz (Book 4, 
Chapter 17) has caused generations of secondary school students 
tosweat and groan; perhaps thousands of these sufferers were in the 
forces that made the crossings last March to May. Certainly the 
novel methods used by General Eisenhower will also be recorded 
in history for generations to come. Incidentally, Koblenz was 
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headquarters for the American Army of Occupation after World 
War | the 6th Engineers, U.S. Army, built a strong pontoon 
bridge there that was used during the occupation by General 


All ns forces 

Che Roman found no ready-made Ludendorff Bridge for quick 
establishment of an east-bank bridgehead. Nor had he our Army’s 
assault boats and Bailey bridges nor the Navy’s LCM, and LCVP 
nor an airborne force with low-flying transport planes. Neverthe- 
less, the wooden trestle bridge his engineers threw across the Rhine 
at Koblenz (only 25 miles upstream from the recent Ludendorff 
Bridge at Remagen) served him well. It took 10 days to build it; 
the American engineers put one of their bridges across in 9 hours. 

Caesar expected that the Germans would try to wreck his struc- 
ture by floating great trees downstream against it. So he drove 
heavy clusters of diverter piling upstream, and these saved his 
bridge several times 


Rochester, N.Y RALPH Z. KIRKPATRICK 


Multiple-Purpose Reservoir 
Operation 


To THe Eprror: Mr. Blee's paper on multiple-purpose reservoir 
operation of the Tennessee River system, which appeared in two 
parts in the May and June issues, is a valuable contribution to the 
stu‘ly of reservoir and watershed planning. It is of particular inter- 
est to the writer because it was almost exactly ten years ago that 
he was asked by the Tennessee Valley Authority to testify (Ash- 
wander, et al. vs. TVA, et al.) that the proposed Norris Reservoir 
multiple-purpose operation was feasible inasmuch as it would be 
similar (although on a greater scale) to the operation of the Sacan- 
daga Reservoir, which was designed and constructed by the writer 
and which had then been in multiple-purpose operation for flood 
control, navigation, and power for five years 

The multiple-purpose operation of the Sacandaga Reservoir, 
which is on the Hudson River watershed, was described by the writer 
in the November 1938 issue of Crvit ENGINEERING, The article was 
illustrated with hydrographs and duration curves, showing the ef- 
ficacy of the reservoir in the reduction of floods on the Hudson River 
and also in regulating the low-water flow of the river for power and 
navigation. At that time much had been written on the imprac- 
ticability of the multiple-purpose operation of storage reservoirs, 
but it is obvious from Mr. Blee’s paper that all these purposes have 


been successfully accomplished in the operation of the TVA 


reservoir system 

The parallelism of many of the characteristics of the Tennessee 
River watershed to those of the Hudson River watershed is inter- 
esting. The drainage area at Norris Reservoir is 2,912 sq miles and 
of the Tennessee River at Chattanooga 20,790 sq miles, a ratio of 1 
to 7.1: whereas the drainage area of the Sacandaga Reservoir is 
1,044 sq miles and of the Hudson at Albany 8,100 sq miles, a ratio 
of 1 to 7.8. Moreover, the total storage at Norris Reservoir is 
12.5 in. on its watershed, whereas at Sacandaga it is 13.7 in. with 
approximately the same mean annual rainfall 

Of particular interest is Mr. Blee’s Fig. 3 (Part I) showing the 
distribution of floods on the Tennessee River. One considerable 
difference in the occurrence of floods on the Tennessee and Hudson 
watersheds is due to the fact that there is no serious snow problem 
on the former, whereas on the Sacandaga and Hudson watersheds 
elaborate snow surveys must be made to assist in forecasting the 
spring runoff. It is fortunate for the TVA engineers that the 
serious floods in that area are limited to the months of January, 
February, March, and early April. While the frequency and vol- 
ume of floods in the North Atlantic States are greater in the spring 
than in any other season, the September 1938 hurricane produced 
record-breaking flood peaks on many of our streams, although in 
northern New York little damage occurred. At that time the 
Sacandaga Reservoir was well depleted, and the rise of 3.3 ft in 48 
hours was of noconcern. Generally the summer and fall floods are 
flashy and have not as great volume as the spring floods so that they 
are easily controlled in a storage reservoir where proper allocation 
has been made for flood control. In northern New York, with rare 
exception, the great floods result from a deep snow blanket and a 
warm melting rain, and it is imperative that at that time of the 
year substantial flood storage be available 

It must be admitted, of course, that until accurate long-range 
weather forecasts can be made, no guarantee can be given that 
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multiple-purpose reservoir operation will completely sey; 
various purposes. However, there are probably ay thle. 
storage reservoir sites which are not economically sound {,, 
combined purposes. It must be kept in mind, thou; 
operation of any multiple-purpose reservoir requires absolyy, 
rity on the part of the operation agency to withstand any ¢,. 
tion to sacrifice flood storage for power purposes. 

EpwarpD H. SARGENT, M. Am. Sp, 

Chief Engineer, Hudson River 

Albany, N.Y. Regulating District 


Design of First Floating Drydock 


To THE Eprror: A statement, in the June issue, to th, 
that Rear-Admiral William H. Smith was in charge of the 
of the Navy’s first floating drydock”’ came as a surprise },, HE 
recollected that two large floating drydocks were construc, f 
the Navy by the Maryland Steel Company at Sparrows | 
(in Baltimore Harbor), Md.—the one about 1901 and the 
around 1905. 

It is said that the first of these two drydocks, which was ai 
500 ft in length, was towed from Baltimore to the Naval Sta ; 
at Algiers (on the Mississippi River), La. The other dock. of 
lar length, was named the’ Dewey Dock and towed, via the § ral 
Canal, from Baltimore to the Philippines. It has been repor is 
that the Dewey Dock was wrecked just before the fall of Bata ) 
in 1942, to prevent its use by the Japanese. 

Baltimore, Md. Joun §. M. Am. Soc 


Adoption of Metric System Deemed 


Unwise barkabl 
To THe Eprror: A demand that the United States atop: wv 
metric system is again raising its head. Arguments for its adopt cl 
ignore absolutely the inconveniences and confusion it would p ' 


to every man, woman, and child who can read or talk 

Arguments for the metric system are puerile. Decimals 
computing areas and volumes are more convenient. What 
hinder one who wishes to make such computation from using t¢ |e 
of afoot? And how often does the average man want to: 4 
areas or volumes? Another argument is the large area in the ea 7 
where the metric system isastandard. Chinaiscited. Itisd . 
ful if in all of China there is as much reference to any syst 
measuring anything as in one ordinary town in the United 

Decimal division in our money is good and convenient 
plifies adding columns of money values. The dime and t! 
are the only decimal divisions of the dollar. The half, the quar 
the nickel, follow the ‘‘human”’ tendency to divide by tw 

Some laboratory and scientific workers would have their » = 
simplified by decimal division; others would be greatly hamper 
The thousandth of an inch is used every day by thousand 
ers making tests and machinery. What substitute would w 
in the metric system? 

Imagine requiring steel to show such values in tensile strengt vas 
38.7 kilograms per square milimeter, the strength of a litt! ‘ 
And think of the work entailed in converting all specificati 
steel into foolish requirements such as these, to say nothing 
The vast expense of converting all measuring, weighing, and ' 
devices, and all tool machinery, to a new system would benelit 
one 

The supposed saving in the schools by the adoption of decimal r effor 
measurements would turn out to be a perpetual source of hea la 
aches for generations to come in conversions between thie sy 
now in use and the metric system, if we should be so unfortunate? i Brazil 
to have it forced upon us. g 

In the metric system there are the millimeter, the centime' zat 
the meter, and the kilometer—jumps of 10, 100, and 1,00") t 
decimeter is not used.) In our system we have as definit 
familiar units '/,,in., '/s in., ?/¢im., in., in., 1 ft and, if nee 
the rod, furlong, and mile. All these units are needed, W het velopr 
judges or talks about the size of things. It is impossibk tor rl 
human mind to think of 75, 100, 300 things in a row ane }® 
their length on that basis. A 75-millimeter shell will be thous" 
by one familiar with this size, as 3 in. Such dimensions ll re 


\ . N oO, 8 
ial . judged because of their relationship to an inch or a 
ve all 
sand 4 y the gram is almost microscopic—one could scarcely 
ou , small bottle. The next unit is a thousand of them 
a} anv for measuring medicine, or even for measuring butter 


ers, eights, and sixteenths, would have to be resorted 


system was devised by men who were quite ignorant 


Sox is and capabilities in such matters. The common 
ser right to be heard and not to have his daily life meddled 
. who fail to think things through. 
Epwarp Goprrey, M. Am. Soc C.E. 
dock 
, to th Value of Life Membership 
of the 
urprise js, ue Eprror: In the Secretary’s office at Society Head- 
struct: iangs a very fine portrait—a painting—of Past-President 
arrows } Fitzgerald, Hon. M. Am. Soc. C.E., whom I well re- 
and the 
time | was a member of the Board he wrote objecting 
ich was ab to the establishment of the proposed life membership 
Naval Statia -in the Society. His view was that he personally would prefer 
dock, of tinue supporting the Society by paying dues. 
via the s - a number of years I have thought of this point. My con- 
€eN repor is that, in the long run, it is to the Society’s interest to 


ill of Batag nt to long-time members the privilege of life membership. 
h, the Society thus loses their dues, and in the aggre- 


a large amount. On the other hand, this progressive 


a as doubtless resulted in the Society’s acquiring a large 
of members and particularly in keeping members who 
leemed therwise have dropped out. ar 
: a fact that our numbers have been maintained with re- 
le continuity even during the depression. To my way of 
g. that is a commentary on the broad-minded policy pur- 
tes lopt My own feeling is that we have not greatly suffered finan- 
sae pt that we have gained immeasurably in good will and in an 
would meg itive membership. 
T. KeNNARD THomson, M. Am. Soc. C.E. 
What 
using te ° ° 
Engineering in Latin Americé 
in the ue Eprror: In regard to Mr. Hogan’s article on “The 
Itisd t f American Engineers in South America,’’ which appeared 
y Sys \pril issue, I am entirely in accord with the statement that 
ted 9 to generalize about a continent. I would be even 
m itic and say it is impossible. People—perhaps es- 


people of the United States—fail to realize that, while 
. vy republics of Latin America have many things in com- 


tw y also have many national differences, besides those of 
™ graphy, climate, and terrain 
— tr is Mr. Hogan says, that large developments of water 
Bet »pographically possible, but in most cases this would be 
id © high cost when delivered at points of use. The ques- 
tition on a cost or price basis has to be considered 
or st vages are not always synonymous with low cost of the finished 
itt 
egrets the matter of transportation, it is true that during the past 
ng of ve years we have seen the development of motor vehicles 
oe iirplanes, but so far there is little to indicate that railways 
and ¢ ue to be prime factors in transportation for commer- 
bene id ultural development. Without them it is doubtful 
of deci \llies would have been as successful as they have in their 
lam afraid I cannot agree with the statement that South Amer- 
he syst 11s literally alive with railroad projects, though this may be true 
_— izil as long as Uncle Sam continues to play Santa Claus. In 
|, people and governments tend to build highways with little 
~— gard tor ir economic utility, either first costs or maintenance 
a People with automobiles want roads on which to drive 
_ \nd though provision for recreation and pleasure is legiti- 
. “0 ate, U items should not be confused with economic commercial 
whe 
: - That there is great need of sanitary engineering and sanitary 
" tks is md dispute. Provision of these facilities, however, 
pee Id be nbined with education in their proper uses, and this 
as 


t least one generation. Furthermore, these works 
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require capital investments, and there is not only lack of money but 
also lack of credit, except in Argentina and Venezuela. Many of 
the other countries borrowed money from the United States in the 
late 1920's, but have not repaid it. Since then they have been 
loaned more money by our government, and they have bought up 
and repatriated their defaulted bonds at the distress prices which 
these defaults have caused 

We ourselves have a staggering debt for the war. We need pri 
vate capital for the rehabilitation of our own industries and for 
deferred maintenance, and we shall be called upon for a large share 
in the rehabilitation of the war-torn world. Where, then, is there 
to be found capital for new construction in Latin America, es 
pecially in view of the very bad credit record of so many of the 
countries? 

At the moment many of these countries have dollar balances 
here, accumulated during the war. This money, however, they 
will probably use to buy both capital and consumer goods as soon 
as the war restrictions are removed and shipping facilities are 
available. For awhile there will be an active export market, 
but in most cases it will last only a short time. It should not 
deceive us and lead us to think that it means continued prosperity 
in Latin-American trade. 

Mr. Hogan’s comments on the Pan-American Highway reen- 
force my own point of view. Almost without exception the com- 
merce and business of the countries of Latin America are from the 
interior to the coast for export of commodities and raw materials 
and from the coast to the interior for import of manufactured 
goods. The need for intercommunication between countries is 
very small and is well covered by air service. That the Pan 
American Highway will develop good cultural relations and good 
business is doubtful. Even if we furnish the money to build the 
highway, the cost of maintenance is a burden that few of the coun- 
tries can afford or will assume. 

Soc 


Frep Lavis, M. Am C.E 


New York, N.Y. Consulting Engineer 


Forum on Professional Relations 


Conpuctep CoLtuMN or QUESTIONS WITH 
Answers BY Dr. 


Herewith Dr. Mead gives his answer to Question No. 33, which was 
announced in the June number. The question reads as follows: 
“A young engineer working for a large manufacturing company has an 
opportunity to do some work outside his regular hours with the com 
pany. The work is not technical and is in no way connected with the 
company. Is the engineer justified in employing his spare time on 
such work?” 

The writer believes that the young engineer is entirely justified 
in doing such outside work, provided that it in no way interferes 
with his regular work either by taking time which otherwise be 
longs to his regular employer or by so tiring him that he is unable 
to perform properly the work on which he is employed. 

DANIEL W. Meap, Past-President and 
Madison, Wis. Hon. M. Am. Soc. C.E 

Question No. 34, which was announced in the July issue, will be 
answered in the forthcoming, or September, number Next in the 
series, the following question is announced. Replies may be re 
ceived until September 5, with answers in the October number. 

Question No. 35: A university student, enrolled in the electrical 
engineering course, 1s offered part-time employment with one of the 
telephone companies associated with the A-system about a year before 
the time for him to graduate. The representative of the company tells 
the student that the company intends to help him through school by 
giving him employment during the following school year on a telegraph 
repeater maintenance job, and that after graduation it plans to put him 
in the engineering office as a repeater man. The work given him 
while in school is light and involves easy hours, and he gets well paid 
for doing it as it is of a special nature. He is benefited, and the A 
company also receives full value for the service he has given while 
holding the job. After the student graduates and goes through the 
company’s special six-week course in order to learn more about the 
repeater work, he is offered a good position with rather unusual op 
portunities in another company. Should he accept, or wha: should 
he do in this case? 
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SOCIETY AFFAIRS 


Official and Semi-Official 


Nomination of W. W. Horner for President . 
Westey W. Horner, Consulting The nominee has been an er, 
Engineer of St. Louis, was nominated consultant on many federal oat 
for President of the Society, 1946, at gional projects, including the lo 
the recent meeting of the Nominating state Committee on the Red Re ait 
Committee. Mr. Horner is an espe- the North; Board of Review, Py ast 
cially well known consultant, writer Soil Conservation Service: ( 
and educator, specializing in municipal, control studies for the Departm: I 
sanitary and hydraulic problems. His Agriculture. His past experienr 
most recent writing for Society publi included the National Resources Pip 
cations was the article in the April ning Board’s so-called “308 eee, 
issue of Crvit. ENGINEERING on river extensive work for St. Louis Cou: 
valley authorities. In the preparation and drainage and sewerage prob ae 
of this article he was co-author with highway and airport planning throu 
President J. C. Stevens. «out the Middle West. , 
For over 25 years immediately fol For a number of years Mr. Hon : 
lowing his graduation from Washington served as Professor of Municipal e Avy 
University, he served the City of St. Sanitary Engineering at his ales mes ; iPr 
Louis in varied municipal engineering Washington University in St L Con 
work. A major project under his His educational pursuits have sien ef 
charge was the great Des Péres Drain- cluded the authorship of many pape reco 
age Project through the heart of the and textbooks. He has enue’ Ve 
city. Another of his special responsi- generously to the Society's Proce: on W 
bilities was the Oakland Express High- INGS, especially on the subject - n 
way. For about 15 years he was Chief hydrology. Jointly with F S Fh eat ’ 
Engineer of Design and Construction he received the Rudolph He a8 
of Sewerage and Paving for the city. Medal for the treatment of the sub; ; _* 
Winner of the Rudolph Hering “Relation Between Rainfall and Ry Resolutic 
Medal in 1938, Mr. Horner has served off from Small Urban Areas,” wh rsal n 
as Director of District 14, as chairman W. W. Horner, NOMINEE FOR PRESIDENT, appeared in TRANSACTIONS, Vol bas 
of the Sanitary Engineering Division, Am. Soc. C.E., DurInG 1946 His varied contributions to © im) 
and in various other capacities. At ENGINEERING have also been notat . 
present he is on the Sanitary Division's The nomination was made at ' wmen 
Committee on Revision of Definition of Terms Used in Sewerage July 16 meeting in Detroit in accordance with the provision int xt 
and Sewage Disposal Practice. He is also a Past-President of the Constitution calling for such action before October 15. The» erin; 
St. Louis Section. His association with the Society dates back to meeting of the Board could hardly be held in time to meet t 
1908, when he was elected a Junior. He became an Associate deadline. A more extensive review of Mr. Horner's work » 
Member in 1911, and a Member in 1917. appear in a later issue. 
Meeting of the Board of Direction, July 16-17, 1945—Secretary’s Abstract al m 
Tue Boarp of Direction held its summer meeting at the Statler constitutions of the Mohawk-Hudson and Cleveland Sections wer at0t 
Hotel in Detroit, Mich., on July 16-17, 1945, with the following found to be in order and were approved. S th 
members present: President J. C. Stevens in the chair; Wm. N. : } Ns, b 
Carey, Secretary; Past-President Black; Vice-Presidents Dough- Fall Meeting of the Board ling 
erty, Thomas, Howard and Polk; and Directors Bakenhus, Breed, It was determined that the fall meeting of the Board is to & rintec 
Bryan, Critchlow, Dougherty, Edwards, Gamble, Gardiner, held at the Palmer House, Chicago, IIl., on Monday and Tuesday supplie 
Goodrich, Hathaway, Hollister, Koch, Saville, Scobey, Shannon, October 15 and 16, 1945. 
Thomson, Tipton, Tolles, Wilson, and Treasurer Trout. Except Sal im Al 
for Past-President Whitman, who had to leave following the ~ Brow 
meeting of the Executive Committee on July 15, Board attendance Authorization was given for some extension of the work ou 4 t Danie 
was complete. salary survey in Maryland to be made by Allen P. Richmond, jt a 
MEMORY OF SECRETARY SEABURY ae 
The Board rose for a moment of silence in honor of the late Postwar Construction te 
Secretary George T. Seabury. Subsequently it authorized ap- The status ef the Society's Committee on Postwar Construct Prat 
pointment of a committee to prepare a Society memoir and its relation to the work of the Action and Advisory Committ om 
on Construction of the Committee for Economic Developmes an Wo 
Approval of Minutes was referred to a special committee. k Josept 
Minutes of the Board of Direction for April 16-17 were approved ; amin | 
as previously submitted, with minor revisions. Minutes of the Assistant Secretary Confirmed wrer 
Executive Committee for April 15 were also approved. Report Appointment of James E. Jagger as permanent Assistant >  Byr 
of the Executive Committee meeting of July 15 was presented in tary of the Society was voted. (See separate item in “Soc lohn 
detail: actions with respect to it are incorporated in the following _Affairs’’ section.) dward 
minutes as actions of the Board. Cancellation of Military Dues rick Ch, 
Local Section Constitutions Provisions now in effect for the cancellation of dues of oe mer E 
Amendments to the by-laws of the Nebraska Section and to the members in the military service were continued. es Robe 
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.commendation of the Society’s auditors and staff, it was 
+ the Society's fiscal year should end September 30 in- 
-necember 31. This arrangement, which goes into effect 
er 30 next, concerns only the financial operations 
,t affect the dues or publications subscription period. 
wer Construction Industry 
ection with the Society’s Committee on Postwar Con- 
the Board received and commended a statement of a 
{ the Chamber of Commerce of the United States on 
, Conversion Policy with Respect to Controls.” 
f this statement appear in an item elsewhere in this issue. 
nating | mmittee 
norted to the Board that the Nominating Committee, 
» Constitutional procedure, had selected W. W. Horner of 
wis as the official nominee for President in 1946, and that 
Horner had accepted the nomination. A separate item 
his issue gives further details. 


Labor Relations Act 

result of the report of the Washington representative, 
ary steps were taken looking toward safeguarding the 
‘y's interest in the matter of the pending Federal Labor 
tons Act, designed to protect the rights of the professional 


rin collective bargaining. 


4 


] Procedure 
e Committee on Professional Conduct reported one case of a 
er's activity conflicting with the Society’s Code of Ethics. 
; recommendation the Board took appropriate action. 
ty Membership 
‘ction was taken on a number of cases with respect to applica- 
for membership in the Society, as presented by the Com- 
tee on Membership Qualifications. 
rsal Military Training 
Resolution was adopted urging establishment of a system of 
rsal military training, to be harmonized with civilian training 
basis of minimum interference with peacetime functions. 
ier implementing of this action was delegated to the Executive 


tt 
et 


rmment Competition with Private Engineers 
extensive report was received from the Committee on Private 
eering Practice and its subcommittees, particularly with 
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regard to encroachment by governmental agencies. The Board 
voted that steps be taken to determine the extent of any present 
or proposed use of consultants by federal departments, the activi- 
ties of teachers in private work, and details of specific experiences 
of private engineers as related to the general problem. 

Collective Bargaining 

Considerable discussion arose in regard to financial help to Local 
Sections in handling their problems of collective bargaining. This 
and other features of the general question were referred for dis 
position in detail to the Executive Committee in the light of the 
attitude of the Board as expressed in the full discussion. 

Society Committees 

On recommendation of the Executive Committee of the Struc- 
tural Division, approval was given to the formation of a “‘Research 
Council on Bolted and Riveted Joints,’”’ the Society acting as 
sponsor. 

Reports were received also on various other Society committees 
such as Honorary Membership, Division Activities, Society Rela- 
tions, Securities, Private Engineering Practice, etc. Membership 
or representation on various committees was also determined. 
Mileage on Society Work 

The formula for computing reimbursement of travel expense for 
Society work in terms of a mileage formula was revised to accord 
more nearly with current costs. 

Inter-American Cooperation 

The Board approved action of the Joint Conference Committee 
in setting up under its organization a Joint Committee on “Inter- 
American Engineering Cooperation.”’ 

A ppreciation 

A vote of thanks was extended to those who facilitated the 
Board meetings—especially to the Michigan Section for its hos- 
pitality on Monday evening, July 16, to the Rackham Memorial 
for courtesy of inspection, and to the Statler Hotel for its excellent 
accommodations. 


Other Matters 


Various other items were reported for the record or were the 
subject of committee report without conclusive determination. 
Appropriate action was taken in each instance. 


Adjournment 


The Board adjourned at 5 p.m., July 17, to meet in Chicago, IIL, 
on Monday, October 15, 1945. 


Memoirs of Deceased 


One of the Society’s functions is the preparation of the pro- 


nal memoirs of deceased members. In former years these 
s were published in PRocEEpINGs first and later collated 
lusion in the annual volume of TRANSACTIONS. For a number 
s these professional records have appeared only in TRANS- 
Ns, but the work of preparation is still a continuous one 
uding over the entire year. Small groups of memoirs are 


printed” from TRANSACTIONS at irregular intervals and copies 
1 


e supplied to families and friends. As a recurrent reminder of 


emiah Ahern James Cowin Paul Hansen 
Leonard Martin Cox 


Clare Harmon Currie 


Pennell Anderson 
Bha Brown Baker 

st Daniel Bean 

eonard Bean Luis Agustin Deliz 

s Wallace Beardsley Herman Francois Doeleman 
tfman Bevien 

mn Ethelbert Belknap 
fa Franklin Berry 


Edward Brown Donohue 
Carl E. Downing 
Francis Bixby Max Harry Doyne 

nder Blackwell Samuel Morrison Ellsworth 
Blair Frank Harvey Eno 


in Worcester Bowen Charles Dorman Evans Howard Chapin Ives 
< Joseph Boyle Frederic Harold Fay Martin Joachimson 
Edward Briggs Edwin Stanton Fickes Frank Minitree Johnson 
wrence Brodie Harold Chamberlayne Fiske Frank Rhymal Judd 
ss Byrnes Brogan Louis Focht Julius Kahn 
- Marshall Brosius Howard Lewis Francis Winfield Scott King 
‘r John Buchanan Charles Brae Galvin Frederic Arnold Kummer 
=e ard Bussell James Madison Garrett 
“arc Laramie Carpenter, Jr. William Gerig Moses Jerome Look 
“rick Charles Carstarphen Herbert Thurston Gerrish Edward Resolved Mack 
anci eman Leslie Warren Goddard 
mer | ey John Edwin Greiner John Herbert McManus 


tles Robert | 


ran Coutlee Lawrence Griffith 


Clinton Lee Harris 
Berthold Francis Hastings 
Edouard Jean Bernard de Mey James Raymond Head 
Maxwell Henry 

George Hewitt 

Thomas Linus Keith Donnelly George Higgins 

Fred Keating Hilt 

John Benjamin Hittell 
John Brewster Hodgen 
Harry Hamilton Holton 
Harold Walton Hudson 


Frederick Charles Lohmann Alfred Merritt Quick 


James Alexander McFadden Allan Townshend Ricketts 


David White McNaugher 


Members Available 


mutual interests, copies are also mailed to the member’s university 
or college; and the list of memoirs awaiting publication in TRANs- 
ACTIONS is published in Crvit ENGINEERING for any who may 
otherwise have missed an opportunity to receive their copies. 
A considerable accumulation of memoirs is now being collated for 
the 1945 Transactions. The complete list is as follows, but 
paper restrictions may dictate how many of these can be included. 
In the meantime, single-copy preprints will be available on request 
to Society Headquarters while the supply lasts. 


Charles Sterling Millard 
Eugene Clare Miller 
William Johnston Mitchell 
Egbert Jessup Moore 
John Patrick Myron 
David Leonard Neuman 
Joseph Pettis Newell 
Walter Henry Norris 
Russell Melvin Obert 
Clifford Older 

David Kirk Orr 

Arthur Edmund Owen 
Archibald E. Palen 
Theodore Bissell Parker 
Harry Alfred Parr 

George Wellington Pickels 
John Richards Gray Pill 
Fred Ashley Pneuman 
Milton Allender Pyle 


Howard Earle Shaw, Jr 
Gilman Walter Smith 
Howard Everett Smith 
Marion de Kalb Smith, Jr. 
George Francis Sparhawk 
George Philip Alexander Stape 
Allen Whitmore Stephens 
Charles Henry Stevens 
Willard Wilberforce Stone 
Merton Rogers Sumner 
Charles Mason Talbert 
Frederick Quaas Teichert 
Charles Augustus Thanheiser 
Frank Ellsworth Trask 
Harry Edward Tyrrell 
Thomas Utegaard 

Joseph Palmer Wadhams 
Henry Matson Waite 
Elton David Walker 
Edward Everett Wall 
Aaron Israel Raisman Herbert Kirkman Ward 
Frederick Hosea Richardson Timothy Silas Williams 
Merton Horatio Willis 
Donald Witten 

Harold Aaron Wood 


Franklin Henry Robbins 
John McClure Salmon 
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Relaxation of Controls on Construc- 
tion Recommended 


lt the recent meeting of the Board of Direction in Detroit, a recom- 
mendation of the WP B's Construction Industry Advisory Group, and 
Construction and Ciwic Development Department Committee, was con- 
sdered. The recommendation, which is here printed in full, was made 
on May 2 in Washington, D.C. The Secretary of the Society was 
directed to communicate the Board's commendation of the work to the 


WPB groups that drew up the recommendation. 
CONSTRUCTION CONVERSION PoLicy witH Respect TO CONTROLS 


Recommended Policy—Relax and Then Eliminate Controls 


Ir is the consensus of the construction industry, including finance 
and real estate interests, as well as designers, contractors, manu- 
facturers and distributors, that construction controls should be re- 
laxed as soon as practicable and then eliminated 


Recommended Steps to Carry Out This Policy 


In carrying out this policy, the following recommendations have 
been developed as a result of many hours of conference discussion: 

I Firm agreement on this proposed construction conversion 
policy should be reached and working relations established for carry- 
ing it out cooperatively by and between the War Production Board, 
the Office of Price Administration, the Federal Reserve Board, the 
War Manpower Commission, the Office of War Mobilization and 
Reconversion, the Office of Defense Transportation, and any other 
government agency whose activities have a major bearing on the 
conversion of construction 

2. The War Production Board should take the initiative in 
bringing about this agreement on overall policy and these coopera 
tive working relations. A liaison official should be designated and 
charged with this responsibility. 

3. Steps should be taken to encourage as early provision as 
practicable of inventories of building materials and of mechanical 
equipment and machinery used in civilian construction, as follows: 


Rescind WPB orders which restrict manufacture and im- 
pose wartime specifications ; 

hb) Allocate adequate critical materials needed to manufacture 
or produce scarce and missing items; 

Permit manufacturers to utilize required materials and man- 
power for making of patterns, and reassembly of ma- 
hinery and other production needs; 

/) Priorities assistance to building-product manufacturers to 
do the construction required to readapt or modernize 
buildings or construct additions or new buildings to pro- 
vide needed capacity; 

Priorities assistance to building-product manufacturers to 
obtain additional machine tools or other production 
machinery; 

Relax as required the general inventory order to permit 
wholesalers and retailers to build up inventories to re- 


quired volume 


t. Construction controls, during the transition period and until 
the end of the war, should be confined to war needs and those es- 
ential to the civilian economy . 

5. Timely and authentic information should be provided the 
industry on the availability, currently and in prospect, of construc- 
tion materials and equipment 

. Price, rent and credit controls, manpower, and other war- 
time regulations of construction should be adjusted to facilitate this 
materials and equipment conversion program, and to insure prompt 
restoration of a free market after the war 

r Encouragement should be given to advance “blueprinting”’ 
of needed construction, through authoritative announcements as 
early as practicable of the government’s construction conversion 
policy 

8. There should be frequent conferences between federal 
government officials and responsible representatives of the various 
interests engaged in construction, including labor, contractors, home 
builders, architects,. engineers, manufacturers, distributors and 


dealers, mortgage financing and real estate interests, and federal, 


state and local officials concerned with public works. 


Members Appointed to New Post. 
Bureau of Reclamation 


APPOINTMENT of three assistant chief engineers of th 
Bureau of Reclamation was recently announced by Secretary 
Interior Harold L. Ickes. The three men who wil] ascic 
Engineer Walker R. Young in the Denver office of th Bur : a 
W. H. Nalder, chief of the civil engineering division; Rajp} |», 
chief of the construction division; and L. N. McClellan, ; hief 
electrical and mechanical division. Both Mr. Nalde and 
Lowry are members of the Society. 

Creation of these three new posts is part of the Bureay’s » 
ration for a broad postwar program aimed at full utilization. 
land and water resources of the West. The Chief Engin * 
fice, which designed and supervised the construction of Ro, 
Grand Coulee, and Shasta dams and numerous other great w. 
will also be responsible for the design and constructic; 
Bureau’s expanded program. Designs and specification 
being prepared for a large number of projects, on which cons 
tion can be started when war conditions permit 


THREE New ASSISTANT CHIEF ENGINEERS FOR THE Bt 
RECLAMATION 

Left to Right: Ralph Lowry, Construction; L. N. McC 

Electrical and Mechanical; and William H. Nalder, CG 


Commenting on the new appointments, Commissio: 
Reclamation Harry W. Bashore said, “Each of the new 
chiefs is an engineering specialist and an authority in his ow 
Together, they form a team conversant with all phases of R 
tion work.” 

Mr. Nalder has been with the Bureau since 1909, serving 
capacity of assistant chief designing engineer from 1931 or 
tering government service in 1914, Mr. Lowry acted as 
engineer on various Bureau projects, and in 1935 
Walker R. Young as construction engineer. Mr. MeClella 


been chief electrical engineer of the Bureau since 1925 


Committee to Aid Veterans Formed 


fy uct 


Action Taken on Employment in the Con 
Industry 


DuRING a conference of representatives of the cor 
dustry on June 25, a ‘“‘Committee on Opportuniti 
in the Construction Industry” was formed. Delegates fr 
ganizations, brought together by the American Sccicty 
Engineers, assisted in the formation of the Committ ut 
will be asked to cooperate. First activity of the Cor 
the preparation of a handbook for veterans, explaining 
portunities in the construction industry and how the 
take advantage of those opportunities. 

Stated at the conference was the probability that a 
volume of fifteen billion dollars’ worth of construction of 4 
will be required if the construction industry ts to carry 
in support of the national economy after the wat 
architects, engineers, and manpower agencies of gover! 
concerned with the possible delay in placing the const! 
industry in high gear immediately after V-J Day 

Twenty-one men, each an authority on some phase ‘ 
struction industry, attended the conference in Washing! 
to explore the opportunities in that industry which will | 
veterans. Consideration was given to measures that 


Will 
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Posts into the industry in such a manner as to best serve 
n : ith of the job seekers and of the industry. Out of 
ume a permanent Committee on Opportunities for 
of th Construction Industry with Day I. Okes, Assoc. 
retary im. Soc. C.E., President of Okes Construction Company, 
i], Minn., aS Chairman; F. Stuart Fitzpatrick, Manager of 
he Bureay trucuon and Civil Development Department of the U.S. 
Ralph | r of Commerce, as vice-chairman; and E. Lawrence 
in, chief M. Am. Soc. C.E., Washington representative of the 
Ider an -an Society of Civil Engineers, as secretary. 
= HANDBOOK TO BE PREPARED 
reau's pe 
lization | Committee decided to prepare a handbook in form for dis- 
Enginee: » to veterans in their own communities after they have been 
n of Bo ved from the armed services. It is proposed that this publi- 
r great w, . a well-rounded statement of opportunities for the veter- 
uctior rerested either in future technical education, in apprentice 
ns » for skilled crafts, in finding jobs, or in establishing their 
sich cone ysinesses. It will direct the veterans to sources of informa- 


relative to assistance granted under the G. I. Bill of Rights 
ther legislation. A portion will be directed to employers and 
iyeational institutions to indicate to them how they may co- 
ste in rehabilitating the industry. The expense of compilation 
» carried by contributions from the organizations interested 
it isexpected that federal agencies will assist in publication and 
rbution 
\ program of action at community level is planned by the Com- 
tee to accomplish its objectives. It is proposed that local com- 
sees be established, composed of representatives of the various 
anches of the construction field, and that these committees work 
wperation with veterans’ representatives at U.S. Employment 
rvice offices in the communities. A National Committee, whose 
mbership will be drawn from organizations of the types repre- 
{on the Committee on Opportunities for Veterans in the Con- 
n Industry, will formulate general policies for action, but 
ails of procedure will be left to the local groups. 
se cooperation will be maintained with federal agencies 
dwith the duty of assisting veterans, in order that there may 
innecessary duplication of effort. 
nizations cooperating in the work of the Committee are: 
in Association of State Highway Officials, American Fed- 
if Labor, American Institute of Architects, American Insti- 
f Chemical Engineers, American Institute of Electrical 
\merican Institute of Mining and Metallurgical Engi- 
\merican Road Builders Association, American Society of 
gineers, American Society of Mechanical Engineers, Asso- 
yeneral Contractors, Association of American Railroads, 
ing News-Record, Engineering Societies Personnel Service, 
\merican Military Engineers, Swarthmore College, U.S. 
of Commerce, University of Michigan, Veterans Admin- 
and War Manpower Commission. 


Papers Filed in Engineering Societies 


Library 


\ppiTions have recently been made to the file of technical papers 

igineering Societies Library. Many such papers, which 

tain valuable data but which, for one reason or another, have 

een published, are available for inspection at the Library. If 

l, photo prints can be obtained upon arrangement with the 

rary. Inquiries should be addressed to the Engineering Socie- 

Library, 29 West 39th St., New York 18, N.Y. Following is a 
tot papers recently added to the file: 


STRUCTURAL ANALYSIS 


* Borg, ‘Deformations and Redundants Determined by the 

“tear Area Method” (17 pages of text, plus charts and diagrams). 

yasimple manipulation of the shear area method, this paper indi- 
tes a ready solution for beam-column moments and deflections. 


FLoop ROUTING 


William W inderson, ‘‘Flood Routing by Translation of Flood 
sit ' pages of text, with several curves and tables). This 
_ ts forth a method of flood routing by tracing the movement 
od wave downstream. Ohio River studies are used as illus- 
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STRUCTURAL ANALYSIS 


Fang- Yin Tsai, ‘‘Truss Deflections by the Improved Method of 
Elastic Weights”’ (16 pages of text with diagrams It is the object 
of this paper to simplify the computation of elastic weights for ver 
tical deflections of truss members and to extend the method to the 
solution of horizontal deflection diagrams—also for trusses. 


Som MErcCHANICS 


F. M. Van Auken, “Determination of Pore-Water Pressures by 
Means of the Triaxial Compression Test’’ (13 pages of text, plus 
charts and curves). A laboratory method of determining pore- 
water pressures in cohesionless materials is presented along with a 
discussion of the application of the triaxial compression device as a 
means of determining those pressures. 


Appointment of Assistant Secretary 
Confirmed 


The appointment of James E. Jagger (‘‘Ed”’ it is, in case you 
may be confused) as Assistant Secretary of the Society was 
confirmed by the Board of Direction at its Detroit meeting. Mr. 
Jagger, with whom many have become acquainted during his four 
years with the Society, was 
appointed to the post by 
Secretary Carey as one of 
his earliest official actions. 

Extensive knowledge of 
the needs of members of 
the Society was obtained 
by Mr. Jagger while he 
served as Field Secretary, 
covering all sections of the 
country. As opportunity 
arose, he was promoted to 
Acting Assistant Secretary, 
in which capacity he has 
served for over three years 

Although ‘‘Ed"’ came to 
the Society from the ‘“‘deep 
South,”’ he started his ca- 
reer in New England’s wa- 
ter power industry. After 
graduation from Massachu- 


setts Institute of Tech- 
nology in 1924, he spent JAMES E. JAGGER, ASSISTANT 


nearly two years with Stone SECRETARY, Am. Soc. C.E. 
and Webster, Inc., on hy- 
droelectric developments in Georgia. Following two years with 
a consulting firm in Birmingham, he joined the staff of the Ala- 
bama Water Service Company in Birmingham, where he served as 
chief engineer, vice-president, and member of the board of directors. 
This promotion probably will not bring Mr. Jagger new jobs 
just more of them. Having been appointed as Acting Secretary, 
he carried the full responsibility of the Society’s work during the 
interval following the death of Secretary Seabury. 


Consultants for Work Abroad 


NUMEROUS requests have been flowing in to Society Headquar- 
ters and to the office of the U.S. Department of Commerce for con- 
sultants to direct projects in foreign countries. The Society has 
cooperated with the Department of Commerce in furnishing the 
names of a number of firms. Engineering firms that are in a position 
to accept such assignments should communicate directly with the 
Construction Unit, U.S. Department of Commerce, giving full 
particulars. 

Information requested includes: (1) the countries in which a firm 
might prefer to accept an assignment; (2) the special fields of quali- 
fications; and (3) the maximum and minimum size of assignment 
(in dollars) they would be willing to undertake. 

It is likely, in view of the tremendous programs of reconstruction 
and expansion to be undertaken throughout the world, that the 
demand for engineering services will be large. As the requests for 
services multiply, it is to be expected that a large range and variety 
of work will be involved. 
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he Engineer in Foreign Service 
XXII. Iran Greets Texas 


By Stepuen R. Mippieton, Assoc. M. Am. Soc. C.E 


CapTarn, Corps or Enotnegers, U.S.A 


My work here is pretty much an average cross-section of what 
it has always been—roads, streets, railroads, air strips, docks, and 
different kinds of odds and ends such as swimming pools, material 
and equipment dumps, plants of one kind and another, buildings, 
and even raising sunken cargo barges. None of it is particularly un- 
usual except maybe our so-called ‘‘pavements.’’ They are made 
of just plain desert dirt and oil. It’s about like MC-2 on the aver- 
age, but no two barge loads: are quite alike. The desert dirt is 
A-6 to A-7 in characteristics—not much different from the dirt 
you have around there, except it’s gray instead of black—and we 
can get away with this makeshift asphalt stabilization only be- 
cause of the unusually dry climate. The stuff is as hard as rock 
as long as you can keep it dry. 

We have plenty of heavy equipment and are able to put up 
dirt work the way it should be put up. A couple of inches of the 
subgrade is scarified and bladed up, pulverized dry with sheeps- 
foot rollers, then mixed with 7 to 8% of this asphalt I mention, 
bladed thoroughly to insure good mixing and aeration, spread back 
out on a thin tack coat, rolled with pneumatic rollers, and finally 
sealed with about 0.2 gal of asphalt and a good dusting of dry 
desert soil. We have a little pea gravel which we use for sealing an 
occasional section we feel, for one reason or another, will last longer 
than average 

For mixing the asphalt into the pulverized soil that later forms 
the 2-in. mat, we use wood mixers or distributors and blades— 
either way takes about the same length of time. You can run a 
wood mixer over a windrow pretty fast, but you still have to blade 
it a lot before it’s any good. We have found that good pulveriza- 
tion and plenty of blading are the most important factors leading 
to good results. Field behavior and lab. tests with an improvised 
Hveem stabilometer both bear this out. Exactness in the per cent 
of asphalt is of less importance. We have also tried thinner pave- 
ments, down to about 1 in., and thicker ones up to about 5 in., 
but finally decided that around 2 in. was best. Thinner ones break 
up, particularly along the edges; and a well-constructed 2-in. pave- 
ment seems to last about as long as a thicker one, with less ten- 
dency toward instability. 

There are no load limits around here—they just pile on all they 
can and give her the gun. It’s a pretty rough proposition—but even 
so, the pavements last up to 9 or 10 months in some cases with- 
out reworking. On the other hand,-we have to rework some sec- 
tions every 3 or 4 months. This oil is the only thing plentiful 
around here—there is no sand or gravel—so we have little choice 
except to keep on doing as we are doing. I am sure that the dry 
climate alone makes the thing feasible at all—and if there were 
much rainfall we couldn’t get away with it—for runways, richer 
and thicker mats are used of course. 

Not long ago I took a Sunday off and went up North a way and 
had a fine hunt. We got, among a sack full of lesser game, one 
wolf and the biggest wild boar I have seen so far. He weighed 
about 400 pounds and looked as big as a cow—tusks about like 
this fountain pen—a very uninviting looking critter, I can tell you 
We also took a shot at some kind of a cat, about half as big as a 
Mexican lion, but missed him and he scatted. I kinda wanted that 
cat too. It was a long tiresome trip, with only four hours of hunt- 
ing before turning back for home—but it was worth it. 

I have to fly now and then, and from the air you can see that in 
some bygone age this desert was cultivated and had lots of things 
on it that are not there now. From high enough up, the faint 
traces of an elaborate system of irrigation canals and other im- 
provements are plain to see; confirming the stories and legends 
of that time the Persians still tell. This goes northward up the 
country for maybe 150 miles—and how far east and west I do not 
know—except that the Tigris and Euphrates valleys are also full 
of it. On the ground ali of it looks alike and there is nothing there 
but miles and miles of miles and miles—but once, some time in 
the past, this was a good country 

Not long ago I had occasion to fly over the old city of Shushtar, 
which is supposed to ‘be the ancient capitol, Shushan, that is men- 
tioned so often in the Book of Esther in the Old Testament. Most 
Middle East cities look from the air about the same as from the 
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ground—not very interesting—just a bunch of baked mm. 
story houses with flat roofs—but this Shushtar js ~e0e 
pretty and interesting a place from the air as you could hy " t 
On one side is a river; on another are mountains that ris, Pal ts 
disappear into snow and clouds, and on the remaining va : 
deep rolling meadows stretch away for miles before ¢} 
rough and barren again. Shushtar itself is on a rouch ro kyr 
of ground, and many stone masonry arches carry the street: ». 
gullies and crevices that are everywhere. Persians live the. 
of course, but there are many ruins of old temples, m canes 
that were once probably used for defense, and other thing 
the river about half of what was once a magnificent ' 
stands—-stone masonry arches that look to be maybe 5 & } 
with a roadway width of perhaps 30 ft. In the age y hen it 
built, it was no doubt really something! 
On the meadows to the east and south, there were hye, 
goats, horses, camels and water buffalo, and flocks of she: D 
leading northward a camel trail winds along the face of a cliff , 
the river comes out of the mountains—maybe ten or fifteen ; 
upgrade all the time, to the higher country that is beyond 
flew along there, and around over the city, and really took “ 
It would surely be nice to visit that place on the ground. by: 
so much trouble to get to it that way that there's not much cha 


© ianq 


(From letter to George B= Finley, Assoc. M. Am. Soc. CF '~ 
lished in “‘The Texas Engineer,’’ publication of the Society 
Section, May 1945.) ; 


> . 


XXII. Traffic Problems on the Western Front 
By Capt. W. K. Srromgutist 


(Son or W. G. Stromgutst, M. Am. Soc. C.E., 


PRINCIPAL SANITAR) 
ENGINEER, TVA) 


I’p better bring up some of the amusing incidents that occur 
in the course of running the pick-up and delivery service that 
one of the side lines. At one time or another we sent out all 
hell and forty acres—at every hour of the day and night—t 
everything from portable airfields to fur coats, and the only t 
I ever saw anybody bat an eye was the morning I told Sgt. Woost 
to pick up a mixed load of coal and snow camouflage suits 

Pfc. Pool was always our hard-luck driver, cinching his re; 
tion the day he had eight flat tires on one trip. One time son 
skidded into him at an icy intersection and bent up his steer 
gear. There weren’t any spare parts right then, but we weret 
busy to quit using the truck on account of a minor fault—a: 
became known as ‘‘The Truck That Will Only Turn to the Lef 
Pool could make a complicated maneuver at intersections, resulti 
in a right turn, but the MP’s controlling traffic didn't seem t 
preciate the humor of the situation. And Pool nearly got t 
into the jug by a Colonel who, when he directed him to a park 
area on the right side of the road to let a convoy pass, natura 
thought he was just being stubborn when he parked on the 
Pool got around that way for quite awhile, but he nearly blew 
top trying to figure out ways and means to get home again withou 
any forty-mile detours en route. One day when Pool saw a tru 
get its back messed up in an accident, he waited until the dn 
went to get a wrecker and then got the parts he needed off 
damaged truck before the driver could get back. 

On a blackout trip Pool couldn't see very well through the wind 
shield, so he opened the door and drove hanging out the side of th 
cab. All of a sudden the truck hit a deep chuck hole, pitching ? 
out into thin air, and kept on going, fed by the hand throttles 
guided by the deep ruts of the road. The driver of the follow 
jeep didn’t even know anything was wrong until he heard! 
sloshing through the mud, chasing his own truck and shouting 
“Wait for me.”’ 

Another dark night, when you couldn’t even find your face " 
both hands, Pfc. Smith was out feeling his way down the roac 
jeep. He was following a tank, which makes a lot of noise, 4 
judging by the sound he figured he was about fifty feet beh 
Going up a long hill, his motor started laboring and didn t see" 
have much pep even in low gear (which he was using, Deca’ 
was going so slow anyway). All of a sudden the tank backnr 
and Smith found that he'd run right up against the tank anc ™ 
been practically pushing it all the way up the hill 

(Reprinted from the July 1945 ‘‘ Tennessee Valley Enginee’, 
it appeared as abstracted from the ‘Set Up,” publication 
Maps and Surveys Division.) 


who | 
n Chica 
niversi! 


geology ( 


= OL. 15, N 
ARLES 
rs Al 
tives 
— 
. 
| Throug 
fice at | 
2 their 
\ 
dre 
nat dr: 
hich the 
ved dr 
ged dr 
ck, thi: 
to 6 1 
ram, eat 
ant 
Part of 
rfort 
nt, pre 
span Bri 
t was a! 
: 10 Sta 
A num 
ers taki 
Section f 
wn 
lding 
my Er 
i The D 
Timber | 
a ents in 
trated 
Jones we 
1 a regular 
the labo 
= Eduard 
xtractin 
intenden 
elopme: 
} verett 
ctor te 
aixs, th 
The 
4 
nginee: 
Inded 
ART 
“urre nt 
Some of 


Is, N 1S; No. 8 
iked m Appointments of Society Representatives 
ild A. ELLIS, S. C. HoLuister, and Bruce Jonnston, Mem- 
rise on us -< Am. Soc. C.E., have been appointed the Society's represen- 
ning te hee yes on the newly established Column Research Council of the 
the lar Engineeri Foundation. 
rox ky 
mosques, News of Local Sections 
by . . . 
Recent Activities 
were herd BUFFALO SECTION 


f sheep 
f a cliff w 


Through the courtesy of Lt. Col. N. J. Riebe, of the U.S. Engineer 
t Buffalo, members of the Section had the pleasure of hold- 


uce 
fifteen ir Tune meeting aboard the dredges ‘“‘Taylor” and ‘“‘Savan- 
beyond Members were divided into two groups, one for each ship. 
lly took it » dredge is equipped with two suction pipes, with especially de- 
ound, but ' ae i drags (one each on the port and starboard sides), through 
much cha : » the dredged material is pumped aboard into hoppers with 


oc. CE. by ged drop bottoms for dumping the load. Used for maintenance 

this type of dredge is suitable for removing various materials 
‘o 6 in. in diameter.: As part of the regular maintenance pro- 
wm, each dredge picked up a load and carried it to the dump 
und in Lake Erie, just south of the Bethlehem Steel Company’s 


octely’ Te rk 


Front ns 
CENTRAL OHIO SECTION 
. SANITARY 
Part of the May 24 meeting of the Central Ohio Section was de- 
that occur ted to business discussion. Then L. E. Vandegrift, design engi- 
vice that: for the Bureau of Bridges of the Ohio State Highway Depart- 
- out all nt, presented a paper entitled “" ibration Studies of Continuous 
ight—t Span Bridges." Considerable discussion followed his remarks, and 
he daly t t was announced that Mr. Vandegrift’s researches have been 
Sgt. Woost lished as a bulletin of the Engineering Experiment Station at 
suits State University. 
g his reputa COLORADO SECTION 
eter A number of the University of Colorado Student Chapter mem- 
) his steer ers taking the V-12 training course were guests of the Colorado 
we wae ‘ection for its May 14 meeting. The list of speakers for the occa- 
ault—at n included Fred A. Armstrong, who described his experiences 
0 the | 7 1ilding water systems for airports in India, where he was with the 
ms, result irmy Engineers; Royce J. Tipton, Society Director from District 
egseanp who gave a résumé of the Board of Direction’s spring meeting 
avighn Chicago; and Ernest Wahlstrom, professor of geology at the 
0 8 pare niversity of Colorado, who gave an illustrated lecture on the 
pee geology of the proposed Blue River diversion tunnel. 
on tne 
rly blew District oF COLUMBIA SECTION 
oa a _The District of Columbia Section held its June meeting at the 
| the dr ‘umber Engineering Company Laboratory, where research experi- 
ded off th ents in wood technology, chemical and structural, were demon- 
trated by the staff. Following a buffet repast, President B. E. 
tb the wind Jones we lcomed the group of 175, one of the largest attendances at 
‘ side of th bregulas meeting of the Section, and introduced three members of 
tching P — laboratory staff who explained the work under way. Dr. 
ae ee “duard Farber, chief chemist, described the Scholler process for 
filial ttracting ethyl alcohol from sawdust; J. L. Stearns, shop super- 
heard I endent, covered the fields of experimentation in product de- 
4 shoutlad velopment, suc h as abrasion testing and toughness rating; and 
verett 5. Lank, Teco structural engineer, spoke on the Teco con- 
+ face ¥ “tor test program, its methods and aims. Following these brief 
vieen alks, the ver watory was put in full operation and all equipment 
emonstrated 
behit FLORIDA SECTION 
eae ¢ June meeting of the Florida Section took the form of a joint 
—- sion with the Society of American Military Engineers and the 
heuer gineering Professions Club of Jacksonville. Guests of the group 
=o “luded the officers of various civic organizations of Jacksonville. 
i. il program for the occasion consisted of a talk by Col. 
JO listrict engineer of Jacksonville, who discussed ‘‘The 
- em Civil Works Program of the Corps of Engineers in Florida.”’ 


venty-five postwar projects that are to be undertaken 
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in Florida are the Intra-coastal Waterway from Jacksonville to 
Miami, the Cross-Florida Barge Canal, and the Virginia Key 
Project at Miami. Colonel Jones stated that while the appropria- 
tions bill authorizing the Florida postwar projects stipulates that 
work cannot start until six months after the war, plans and specifi- 
cations are already being prepared, so that work can be started as 
soon as approval is given. It is estimated that the projects will cost 
more than $100,000,000. 


Hawat SECTION 


On June 4 the Hawaii Section held its third technical meeting of 
the calendar year. On this occasion the group heard H. K. Bishop, 
deputy commissioner for the Public Roads Administration, discuss 
the development of that organization from a very modest beginning 
to the prominent position it occupies in the road building of today. 
In the discussion that followed from the floor, he described the de- 
velopment of various types of road. During the business session 
Simon Perliter was elected to the office of president of the Section 
to fill the unexpired term of Comdr. Leslie Watson, who recently 
resigned. 


ILLINOIS SECTION 


At a special dinner meeting of the Section, held in Chicago on 
June 13, E. J. Kelly gave a talk on “‘Engineers I Have Known.” 
Mr. Kelly, long-time mayor of Chicago, discussed his early engi- 
neering experiences, commenting particularly on the engineers who 
were active in the early part of the century in the construction of 
the Sanitary Canal and other local engineering structures. Repre- 
sentatives of several other engineering organizations in the Chicago 
area were guests of the Section. 


ITHACA SECTION 


The regular May meeting was held in conjunction with sessions 
of the New York State Society of Professional Engineers, the 
Southern Tier Technical Society, and the American Chemical 
Society in Binghamton, N.Y., on the 23d. The after-dinner 
speaker was Dr. L. F. Livingston, manager of the Agricultural Ex- 
tension Division of the E. I. Du Pont Company, who discussed the 
subject of engineering research. On May 29 Waldo Bowman, 
editor of Engineering News-Record, spoke to the Section on ‘‘Mili- 
tary Engineering in the European Theater.”’ 


KANSAS SECTION 


Numerous business matters were discussed at the May meeting 
of the Kansas Section, which took place in Topeka on the 11th. 
The Section went on record as favoring that registered engineers 
in state employment be recognized as engineers on the basis of their 
registration rather than on the basis of Civil Service examinations. 
During the evening it was announced that Robert Forest Kenny, 
who will graduate from the University of Kansas in the summer of 
1945, has been selected as the outstanding civil engineering student 
from that school and awarded the Section’s annual prize of Junior 
membership in the Society. A talk on ‘Engineering in Hawaii’’ 
given by Earl Bradley, of the Kansas State Highway Depart- 
ment—comprised the technical program. 


LOUISIANA SECTION 


On June 25 there was a joint meeting of the Section and the 
Louisiana post of the Society of American Military Engineers. 
The Section’s Committee on Awards recommended that Louis F. 
Guilbeau, of Opelousas, La., be awarded the Section’s scholarship 
to Louisiana State University for the 1945-1946 school year. The 
Society of American Military Engineers was in charge of the tech- 
nical program, which consisted of a talk by Brig. Gen. Max C. 
Tyler, of the Corps of Engineers, U.S. Army. General Tyler spoke 
on the subject, ‘‘The Flood Control Projects Below Old River,’ 
illustrating his remarks with stereopticon slides. 


NEBRASKA SECTION 


The principal speaker at the June dinner meeting of the Sec- 
tion—held in Lincoln on the 5th—-was Roy M. Green, newly ap- 
pointed dean of engineering at the University of Nebraska. Dean 
Green presented data obtained in a recent survey of engineering 
education, which was conducted by sending questionnaires to 
graduates of several engineering courses. It was found that a 
representative group attached great importance to English, the 
social sciences, and mathematical, mechanical, and structural 
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fundamentals. A striking similarity was observed in the opinions 


expressed by civil engineers, agricultural engineers, and architects 


New MExico SECTION 


rhe Economic Future of New Mexico’ was discussed by E. L. 
Moulton at the May meeting of the Section, which took place in 
Albuquerque on the 24th. Mr. Moulton, who is chairman of the 
research committee of the Committe for Economic Development, 
emphasized the necessity of developing small manufacturing con- 
cerns. Only in this way, he stated, can any sizable portion of New 
Mexico’s idle labor force be employed. It was the unanimous 
opinion of those present that the session was an unusually in- 
formative one 

OKLAHOMA SECTION 


On June 16 members of the Section met in Oklahoma City for a 
business and technical session. The principal speaker on the tech- 
nical program was Raymond E. Means, associate professor of 
architecture at the Oklahoma Agricultural and Mechanical Col- 
lege, who presented an interesting paper on ‘‘ Building Foundations 
on Compressible Soils.’’ During the evening it was announced 
that Jack Jacobi Coe, of the University of Oklahoma, is one of the 
recipients of the Section’s annual prize of Junior membership in 
the Society. Later an outstanding senior at the Oklahoma Agri- 
cultural and Mechanical College will be selected for a similar award. 


OREGON SECTION 


At a meeting held in Portland on May 31, members of the Section 
heard two members of the Oregon State College staff—Fred Merry- 
field, professor of sanitary engineering, and R. E. Dimick, head of 
the department of fish and game management. The former re- 
vealed results of a study of the sanitary condition of a number of 
Oregon's streams from the standpoint of pollution. Methods of 
testing the stream, sampling, laboratory analysis, and correlation 
of data were discussed, and graphs showing the variations in pollu- 
tion at various points were displayed. Mr. Dimick then described 
the habits of the various species of fish in the Oregon streams and 
discussed the effects of pollution upon the different species 


PveEeRTO Rico SECTION 


As a part of its June meeting, the Puerto Rico Section made a 
field trip to inspect the various projects comprising the new water 


Puerto Rico Section Group Vistrs SAN JUAN WATER WoRKS 
PROJECT 


supply system for the city of San Juan and its metropolitan area 
The projects visited were the Rio Piedras Dam, a rolled earth 
structure forming a storage reservoir of 336 million gallons of water 
(at this dam a morning-glory type of spillway has been constructed) ; 
a series of bridges, the highest of which rises 80 ft above the exist- 
ing creek; and the Cidra Dam, a concrete structure 70 ft high, im- 
pounding 1,800 million gallons of water. The total system will 
supply the San Juan area with a minimum of 30 mgd of potable 
water. About 35 members and their guests made the trip. Making 
allowances for the distance to be traveled and gas rationing, this 
was a good attendance. 


PANAMA SECTION 


On June 4 Robert L. Tracy addressed an evening meeting on the 
subject of the Cucaracha Foundation Bearing Test currently being 
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conducted in the Pedro Miguel Locks area. The t tr; 
40 by 50-ft concrete slab loaded with 20,000 tons of r 
concrete blocks, is probably the largest structur: the 
developed particularly for the purpose of obtaining ep: 
physical measurements of foundation settlement and reactj, 
problems caused by the Cucaracha formation in the cons: 
of the Panama Canal have given local engineers a profound ,,. 
for its temperamental character. However, the current te 
a large bearing area is of sufficient scale to give hope that }; 
are applicable to the design of large structures upon this ma; 
Mr. Tracy is in the Special Engineering Division of the Par 
Canal. 


SACRAMENTO SECTION 


An interpretation of the San Francisco Conference was pres rugg 
at the meeting on June 12 by Prof. Michael J. Brickley, of s wert 
mento College. At its 1,099th meeting, the Sacramento 5 tail 
played host to J. C. Stevens, President of the Society, whos: C 
was ‘‘Know Your Society.”” President Stevens discussed the 
ities of some special non-technical committees of the Society 
concluded with a Shakespearean recitation. mot 


SAN FRANCISCO SECTION 


On June 19 President Stevens attended a regular dinner mee: - 
of the San Francisco Section and spoke again on the sy ges wi 
“‘Know Your Society.’"” A meeting of the Junior Forum tt 
Section, which took place on May 24, was attended by 36 Jy 
On this occasion David Pirtz, a member of the Forum, presen: 
paper on “‘The Testing of Airport Concrete Pavements | 
Heavy Moving Loads.”’ Mr. Pirtz is with the Pacific Ga: 
Electric Company. A sound motion picture on the story of al 
num concluded the program 


TENNESSEE VALLEY SECTION 


The annual spring meeting of the Section was held at th 
versity of Tennessee in Knoxville on June 9, with 116 in atte: 
N. W. Dougherty, Director of the Society and dean of engi 
at the University of Tennessee, greeted the group in behal! 
University, while C. E. Blee extended a welcome on | 
the Knoxville Sub-Section, of which he is vice-president. T! 
guests included Dr. James D. Hoskins, president of the Uni 
who spoke briefly on the importance of teaching fundament 
elementary and high schools. Scheduled speakers for the : 
session were Oscar King, chairman of the Society's Committ 
Postwar Construction, who discussed the activities of t! 
mittee; Ira C. Evans, regional manager of the Committ 
Economic Development at AtlantatGa., who gave a résum 
work of that committee; Hal H. Hale, executive secretary 
American Association of State Highway Officials, who spok 
on postwar highway planning; and L. A. Schmidt ar 
Moehlman, chairmen, respectively, of the Postwar Planning ( 
mittees of the Chattanooga and Knoxville Sub-Sectior 
reported on the activities of their respective committees 
lowing luncheon at the University of Tennessee cafeteria 
group enjoyed an inspection trip to the plant of the Fulton Sy!) 
Company. 


WEST VIRGINIA SECTION 


At a dinner meeting, held in Morgantown on May 4, © 
Bayles addressed the group on the subject, ‘By-Products of Fng a 
neering Practice."” Mr. Bayles, who has been serving as const! 
tion superintendent for the J. G. White Engineering Corpora! 
at Aruba, N.W.I., recounted personal experiences in various p _ 
of the world and described some of the countries he has visi! 
from Brazil and Mexico in this hemisphere to Macedonia and 's) 
in the Old World. 


WISCONSIN SECTION 


A committee of Juniors, headed by E. J. Duszinski, arranged! 
program presented at the June 28 meeting of the Sectio! 
speaker of the evening was Osborne M. Saxton, district manas™ 


the Chicago office of Timber Structures Inc., who describe 
cently developed processes of prefabricating timber for ™ 
trusses, barges, and many other types of structures. [iis 
followed by a motion picture, which showed various st«/ 
actual logging and sawmill work through fabrication and 


field erection. 
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jacent to the site was used for fine aggre- 
gate. So excellent was the work that after 
all their years of service, the abutments 
show no sign of deterioration or of under- 


Local blacksmiths made the suspension 
chains at the site. Each link was hand 
made of wrought iron with lap welds. The 
iron varied in diameter, but averaged 
about an inch, and the length of the links 
varied from 9'/, to 13 in. The grade of 
wrought iron was excellent, for there has 
been practically no deterioration from rust 

The technique of stressing the cables and 
pulling them into place was quite unusual. 
Back of the anchorages to which the cabies 
were being fastened, a hole about 30 in. in 


he Oonstr 
rolound 
\ncient Chain sion Bridge in Chinz 
e that is Ancien al uspension riage in ina 
n this mat By Louis Younc Dawson, JR., M. Am. Soc. C.E. 
the Pang 
eamous old trade routes between 
| China ran through some of the 
Was pres cugged country in the world, and 
kley, of & were many deep, wide, and swift 
mento & streams that had to be crossed. scouring. 
¥, whose + ( solved the problem with an 
ssed the a senious type of chain suspension bridge 
e€ Society uld be built by local artisans. 
mountains, some reaching 18,000 ft 
vation, contain every type of soil 
to man. They are new geologi- 
inner m ind earthquakes are frequent. 
the sy ves were located where there was rock 
Forum th sides of the stream. The ap- 
ry 36] vs are ledges cut in the rock. The 
1. present of rock simplified the abutment 
ments | n and anchorage problems, and 
*ifie Gas ished materials for the construc- 
ory of al the abutments. These bridges, 
: us ago for pack trains and foot 
gers, are still in an _ excellent 
servation. While they ap- 
lat th tly follow a ‘rule of thumb,” you may 
1 atte: hat some able and ingenious engi- 
f engi signed them 
behalf general, a suspension bridge of this 
sists of 8 to 12 wrought-iron 
lirectly supporting a roadway. 


Tain these chains wooden planks were 
rosswise, and a wooden walkway 


an , 

the ted on top of the cross planking 
nn ition to the chains supporting the 
f t chain was placed on each side of 


ae ; ridge, about one meter above the 
1 guard rail. At each end of the 


i head house; this protects the 


tary 

ok rage from the weather, and may or 
nel have been used to collect tolls. 
mang \ EXCELLENT MASONRY IN ABUTMENTS 
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eter i Che individual blocks were 
yn Sy it the site from whatever type of 
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the cutting of these blocks that 
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we t re almost “‘buttered.’’ The mor- 
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__—Turning Handies 


CHAIN BRIDGE OVER THE SHEN PI RIVER, 
CHINA 


diameter and 4 ft deep was carefully 
driven into the rock. Into this hole was 
inserted a log, the top end of which had 
handles driven into it so that it could be 
used as a capstan. The cables were then 
pulled into position by sheer manpower 
with this crude capstan (Fig. 1 Veta 


_ This Link Forged to Fit and Welded in 


Place After Chain Has Been Stretched 


Suspension Chain 


Masonry Anchorage 
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bridge so built not only stood the load for 
which it was designed, but has taken the 
even heavier loads that modern times have 
imposed. 

The method of erecting these bridges is 
extremely interesting and shows great in- 
genuity. The abutments and anchorages 
were built first, and the anchors for the 
chains installed. The chains were then 
fastened to one anchorage and pulled 
across the stream as has been described. 
When each one had the correct amount of 
sag, it was held in place with manpower by 
the capstan, while the local blacksmith on 
the job made a link of the necessary length 
to fasten the chain to the other anchorage. 

Upon completion of the floor system, the 
chains were carefully checked to see that 
each was the same length and had the same 
amount of sag. Any differences were ad- 
justed by taking the shortest length as the 
correct one and adjusting the other chains 
to it. The differences were taken up by 
wedges driven between the links adjacent 
to the two anchorages. 

The existing chain suspension bridge 
over the Shen Pi River, adjacent to the 
Burma Road, is typical of all the chain 
bridges observed. There are eight 
wrought-iron chains carrying the floor sys- 
tem. This seems to be the minimum num- 
ber used. The two wrought-iron chains 
used as handrails carry no load whatso- 
ever. The floor-system chains have a 3-ft 
8-in. sag on a span of 100 ft 10 in. The 
maximum spacing of the floor-system 
chains is 1 ft 6 in., but the average is 1 ft 
1 in., which is approximately a Chinese 
foot. 

Chain suspension bridges of 200-ft span 
are known to exist. The design is similar, 
except that there are 12 wrought-iron 
chains in the floor system. Sometimes 
there are several spans supported by 
masonry piers in the center. The floor 
system consists of 2-in. planks of various 
widths fastened to the chains with staples 
On top of these planks in the center of the 
bridge is a runway composed of five 2-in 
by 8-in. planks fastened with hand 
wrought nails to the cross planking. 

The head houses are one-story buildings 
with mud-brick plastered walls, wood roof 
framing, and tile roofs. There is one build- 
ing at each end of the bridge. These build- 
ings were probably used originally for the 
collection of tolls and for shelter from the 
elements. 


N. G. Neare’s Column 
Conducted by 
R. Rospinson Rowe, M. Am. Soc. C.E. 
Sir V. Ayer, Esq. 
Esseyeville, U.S.A. 
Dear Vic: 
I’ve just enjoyed a stupendous furlough, 
thanks to you. After 10 days of the peace 
and quiet of Wahoo, O., I heard our 
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Wahooligan Band marching right up our 
street. I went out to the gate to watch 
them swing by to the tune of ‘‘Conquering 
Hero”’ and someone grabbed me and 
whisked me into the Mayor’s car. The 
Judge and the Mayor yelled at me, but the 
band drowned them out. We followed the 
band right up Main Street, the whole town 
lining the curbs and bright new banners 
stretched overhead. 

I read the banners: WAHOO WELCOMES 
ENGINEER Hero; Daype THe GENIUS 
or GARNICHTSBURG; WaHnoo Boy OuvurT- 
DOES CABSAR IN Foc; Home, 
At E. DaYDE 

I was stunned, but somehow I enjoyed 
being stunned. That is, until the parade 
closed up at the Wahoohio Hotel, and the 
band shushed, and the Mayor bragged for 
30 min, and ended with the appalling 
command, ‘‘ Now, Al, tell your good fellow 
Wahoovians how you steered your bridge 
across the Rhine in a fog.” 

Well, Vic, I couldn't let them down by 
saying I did it with strings. I told them 
frankly that I ‘‘funiculated a semi-coinci- 
dent pair of complete quadrilaterals, 
adapting the principle that each of the 
three diagonals was divided harmonically 
by the other two.”” The crowd cheered. 
Ask Barnum why. 

» Later my old math teacher dropped in 
and asked to be shown. I drew him this 
sketch [Fig. 1] of lines we taped on the 
ground, stretching to make the lines 
straight. We taped in this order: AC, 
BD, EfC, EBg, BC, FhG, AHi, AF, G1j, 
J Ebridge, where lower-case letters indicate 
new points intersected. He scaled off 


How Daype Dip It 


Frio. 1. 


3,000 yd of tape we had used and thot it 
expensive. Somehow I couldn't tell him 
how fast the Joes were dropping and how 
many more might have dropped if we had 
missed the dock by 50 ft. 

Then he confessed he read in the big 
city papers how you told the story to the 
Engineers Club and how he told the Mayor 
and that’s how the parade started 

So I blame you, Vic, for my having to 
make a speech, but I've had a grand time 
ever since. The Wahoodlums look at me 
with awe, the Wahoolas are giving me a 
rush, and we don’t talk about quadrilater- 
als. 

Yours, Al 


“Noah, I think Al’s letter is the best 
answer to the problem you let me pro- 
pound last June.” 
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“Thanks, Sir V. The construction is 
clear and the proof should be easy after 
Al's statement of the principle. Now for 
a tussle with a barrel of beer, which Sea- 
bees C. Black and C. Brown found up- 
ended on the dock at Cebu. 

“They hitched the middle of a rope to the 
east side of the cask, wrapped each run- 
ning end around a quadrant and pulled 
west on the rope, which was then U-shaped 
with a Seabee on each end. Dragging the 
barrel was hard, hot work. Then Brown 
had an idea. He pulled alone for a few 
feet, then Black pulled alone. They 
claimed this scheme was easier, so they 
polkaed the keg to the canteen. Could 
they be right?’’ 


New in Education~ 


Correspondence Course for Former 
Students 


Tue Micuican College of Mining and 
Technology, Houghton, has established a 
correspondence-course program intended 
primarily for former students, especially 
those in the armed services. It will con- 
sist of 60 courses. One-fourth are non- 
credit refresher courses; the rest carry 
credit. They are offered by nearly all de- 
partments, both service and degree- 
granting. It is expected that correspond- 
ence instruction will begin in many of the 
courses early in the fall. 


Yale Announces Traffic Engineering 
Fellowships 


Ten Graduate Fellowships in Traffic 
Engineering are announced by the Bureau 
of Highway Traffic of Yale University. 
These amount to $1,400 each and provide 
for a full academic year of graduate study 
beginning October 1, 1945. 

The regular course of graduate training 
in traffic engineering is being resumed at 
Yale this fall for the first time since Pearl 
Harbor. Mr. T. M. Matson, Director of 
the Yale Bureau of Highway Traffic, in 
announcing the availability of fellowships, 
stated that, ‘‘The resumption of graduate 
training in traffic engineering is especially 
timely in view of the acute street and high- 
way transportation problems which now 
exist and which will grow worse as travel 
restrictions are lifted. Matters of traffic 
operations are being given increased atten- 
tion by state and municipal officials in the 
planning of roadway facilities for the post- 
war period. The courses of instruction 
offered at Yale are designed to give the 
student skill and ability in analyzing traffic 
conditions and in planning for their im- 
provement in both rural and urban areas.”’ 

Enrollment will be limited to 35 students 
meeting the graduate training require- 
ments of the Bureau. ‘In addition to re- 
cipients of fellowships, the course is open 
to returning veterans under the provision 
of the G.I. Bill of Rights,” said Mr. Mat- 
son. “It is also expected that there will 
be students from city engineering and 
state highway departments who will enroll 
either on their own, or with some financial 


support made possible throug Special 
signment by their employers 

The ten fellowships have been mag, 
sible through a grant to the Bur. 
Highway Traffic from the Ayton, 
Safety Foundation. Additional! inf 
tion concerning the course and felloy 
may be obtained by writing to the p,, 
of Highway Traffic, Yale University y, 
Haven, Conn. 


Stevens Engineering Camp Reope 


THe Stevens Engineering Camp 
Johnsonburg, N.J., closed since 1949 
cause of the war, reopened July 9 fo, 
weeks of intensive instruction. fj 
men from Stevens Institute of Technol 
are attending, studying surveying end 
lated subjects. Freshmen admitted —?" 
Stevens last July, November, or Ma; ibaa 
constituting the class of 1948, make yp; ; 
enxollment. 

Most of the men will return to the cay 
pus after completing the camp cours 
continue their regular peacetime colle 
curriculum. Others are attending ¢ 
camp to obtain credit toward their ; 
war education and to develop some t 
nical skill before entering the armed 
services. 

The camp session is under the direct 
of Prof. Ralph O. Vuilleumier, Assista 
Professor of Mechanical Engineering ; 
Stevens. The reopening of the ca 
further marks the return of the colle 
peacetime operations. In July 
Stevens resumed its freshman instructi 
under the regular curriculum as it wa 
prior to modification to meet war needs,a 
the same time continuing to provide trai 
ing under the Navy V-12 program 


Directory of Research Labora: 
tories in the United States 


CompPILaTION of the eighth edition 
the National Research Council direct 
of industrial research laboratories in th 
United States is now under way. TI 
seventh edition, which appeared in 1% 
contained information concerning the u 
dustrial research laboratories of 2,24 
companies and their subsidiaries 

With five years intervening between 
editions, it is expected that there will & 
number of changes and it is hoped thats 
number of new laboratories will be adde 
Although every effort was made in 140! 
reach as many laboratories as possible, ' 
doubt some in each field were inadve 
tently omitted. For this reason, resear 
men should inquire of the directors 
their laboratories whether their questi! 
naires have been received, as those repor 
ing in 1940 will have had thew pr’ 
statements sent for revision 

If no questionnaire has been rece’ 
one will be sent upon request to fc ® 
brary, National Research Council, 21 = 
Constitution Avenue, Washingt 
D.C. There is no charge for the metus 
of a statement regarding a |a! 
the publication, and no obligation 
curred in furnishing data. 
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‘S$ Public Health Service 
Issues Report 


S Public Health Service has 

neographed reports—‘‘Cen- 

systems and Sewage Treat- 

. Plants in the Continental United 

, Water Treatment Plants in 
tal United States.”’ 

vary 1939 the Service, with the 

the state health depart- 

took a nation-wide census of 

i-public sewerage facilities 

itment plants in the con- 

ted States. Subsequent 

directories are presented 

form of annual supplements, of 

current volumes (consisting of 

»s and revisions for 1943) comprise 


lata upon which the tabulations 
d were furnished by the sanitary 
¢ divisions of the state health 
ts. Draft tabulations prepared 


snati station were submitted for 
eview prior to mimeographing final 


mi-Centennial Observed by 
Fort Pitt Bridge Works 


CELEBRATE its recent semi-centen- 
| the Fort Pitt Bridge Works has issued 
lustrated booklet, entitled “‘Fort Pitt 
ridge Works—50 Years of Progress in 
el Construction.”’ 
The foreword states, ‘As you turn the 
wing pages a pictorial history of true 
rican initiative, ingenuity, and in- 
trial aggressiveness unfolds into a 
phic realization of fifty years of progress 
tructural steel construction. It is also 
be story of three outstanding Pittsburgh- 
Theodore A. Straub, H. R. Blickle, and 
B. Straub, . . . who foresaw the pres- 
t industrial expansion, with the result- 
¢ demand for larger, safer, and more 
ern bridges and buildings.” 
wer the years, the fabrication and 
tion of a large number of Pittsburgh’s 
jus bridges—there are more than five 
ndred of them—have been entrusted 
the Fort Pitt organization. The com- 
iny's war work has included the fabrica- 
n of materials for LST ships and for 


aikers, and the development of the 36-ft 


ydraulic press for a speedy and accurate 
*thod of forming tanker bulkhead plates. 


Stream Improvement Week 


\veust 13 to 20 has been proclaimed 
ream Improvement Week in Indiana by 
vernor Ralph F. Gates. In an effort to 
attention to the necessity for elimi- 
g pollution from the streams of the 


te th, 


Governor took this action at the 
ndation of the Stream Pollution 


rol Boar 


as Proclamation cited the fact that 
“iGana ranks twenty-first in the United 
ates ‘nm stream pollution control with 
yo. our urban population being 
with sewage treatment.” This lack 


Civ 


' U S Public Health Service at the ° 
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of protection for the State’s “‘beautiful 
natural resources” he stated he believed 
to be “due to our failure to appreciate 
their importance in the economic balance 
of our State, and might be due to the 
apathy of all of us.”’ 

The Governor urged all civic clubs, 
chambers of commerce, social and recrea- 
tional associations, newspapers, and radio 
stations to cooperate in the drive. “I 
issue this as a serious challenge to all who 
have it in their power to help bring about 
the stopping of the pollution of our streams 
and I feel certain that through this co- 
operation we may expect our great State 
to achieve its proper standing in the 
Nation, and to have the health of its 
people greatly improved,’’ declared the 
Governor. 


NEWS OF ENGINEERS 
Personal Items About Society Members 


Louts MitTcuHe.L, dean of the College of 
Applied Science at Syracuse University, 
was the recipient of the honorary degree 
of doctor of engineering from Clarkson 
College of Technology at Potsdam, N.Y., 
on June 17. The presentation was made 
following Dean Mitchell's delivery of the 
commencement address at the 49th com- 
mencement exercises of the college. 


GeorcE B. PALMER has formed a com- 
pany for the design and development of 
self-unloading ships and stevedoring equip- 
ment for the handling of bulk cargoes, 
with offices in the Fidelity Building, 600 
Griswold Street, Detroit 26, Mich. Form- 
erly chief engineer for the Michigan Alkali 
Company, the Wyandotte Terminal Rail- 
road, and the Wyandotte Transportation 
Company, Mr. Palmer designed and de- 
veloped the first commercially successful 
self-unloading ship. 

Tuomas G. BROowN was recently pro- 
moted from the rank of major in the Corps 
of Engineers, U.S. Army, to that of lieu- 
tenant colonel. He is the commanding 
officer of the veteran 839th Engineer Avia- 
tion Battalion in the Philippines. 

B. colonel, Corps of 
Engineers, U.S. Army, has received two 
awards—the Croix de Guerre of the gov- 
ernment of France and our own Bronze 
Star Medal. The Croix de Guerre citation 
commended Colonel Schilling for his ‘‘out- 
standing leadership, courage under fire, 
and technical proficiency, which materially 
helped the allied forces drive the enemy 
from the soil of France.’’ The Bronze Star 
citation emphasized his ‘‘determination, 
outstanding administrative ability, and 
devotion to duty.’’ Colonel Schilling has 
been in the Army since 1916. His home is 
in San Antonio, Tex. 

James E. Dunn, since 1938 district en- 
gineer of the Richmond (Va.) office of the 
Portland Cement Association, is now man- 
ager of the Washington office, 837 National 
Press Building, Washington 4, D.C. 

ARTHUR T. IPpPEN has severed his con- 
nection as assistant professor of civil engi- 
neering at Lehigh University, where he 


was in charge of the hydraulic laboratory, 
in order to accept an appointment as asso- 
ciate professor of hydraulics at the Massa- 
chusetts Institute of Technology. Pro- 
fessor Ippen's appointment is part of a 
plan to expand the program in hydrau- 
lics in the department of civil and sani- 
tary engineering at Massachusetts In- 
stitute of Technology, where he will be in 
charge of the work in fluid mechanics. 


SHORTRIDGE HARDESTY announces the 
formation of an engineering partnership 
with Cirnton D. Hanover, JR. (formerly 
chief of the Bureau of Bridge Design of the 
New York City Department of Public 
Works), under the name of Hardesty and 
Hanover, succeeding to the practice of 
Waddell and Hardesty. Their offices will 
be at 101 Park Avenue, New York 17, 
N.Y. 


WARREN B. Woopricu, lieutenant (jg), 
U.S. Naval Reserve, has been awarded the 
Bronze Star Medal “for meritorious 
achievement in action against the enemy 
on Saipan, Mariana Islands, June 15 and 
16, while serving as shore party comman- 
der for a Marine Corps landing team... .”’ 


Francisco GOMEZ-PEREZ resigned in 
July 1944 as senior engineer for the Mexi- 
can Commission of Irrigation in order to 
accept a connection with Lezama y Cor- 
tina, S.R.L., C.V., and since May 1945 he 
has also been connected with Cimenta- 
ciones y Construcciones, S.A. Both or- 
ganizations have their headquarters at 
Gomez-Farias 4, Mexico D.F., Mexico. 


Harry B. Cor.ett, previously an engi- 
neer with Ellison and King, of San Fran- 
cisco, Calif., has accepted the position of 
chief engineer of the Herrick Iron Works 
at Oakland, Calif. 


Tuomas J. SetTe, who at latest ac- 
counts was stationed in the Marianas, was 
recently promoted from the rank of lieu- 
tenant (jg) in the Civil Engineer Corps of 
the U. S. Naval Reserve to that of lieu- 
tenant. 


FREDERICK Louris WEISS is now a civil 
engineer with the Oakland contracting 
firm of Stolte, Inc. Until lately he was in 
the U. S. Engineer Office at Sacramento. 


James NorMAN colonel, Corps of 
Engineers, U.S. Army, has been awarded 
the Bronze Star Medal for ‘‘his work as 
commanding officer and supply chief on 
Guadalcanal from June 22 to December 
13, 1944.” At the time of entering the 
Army three years ago Colonel Pease was 
head of the engineering firm of J. N. Pease 
and Company, of Charlotte, N.C. 


J. S. Dopps, professor of civil engineer- 
ing at Iowa State College, has been ap- 
pointed county civil engineer of Story 
County, Iowa, for the current year. 


Dwicut H. Bray, until recently direc- 
tor of maintenance for the Kentucky State 
Highway Department, has been promoted 
to the position of director of design in 
charge of the state’s proposed $75,000,000 
postwar road-building program. 

FRANK L. Drerer has been appointed 
city planning engineer of Durham, N.C. 
For the past six years Mr. Dieter has been 
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engineer of Arlington 
with headquarters at 


planning 
Virginia, 


county 
County, 
Arlington 

Joun S. Cotton has severed his connec 
tion as senior engineer in the San Fran- 
cisco regional office of the Federal Power 
Commission, in order to accept the posi- 
tion of chief investigating engineer of a 
staff assembled by the National Resources 
Commission of China for a nation-wide 
survey of river basins and hydroelectric 
facilities 

Rosert S. MAyo is now a major in the 
U.S. Marine Corps, the rank representing 
a recent promotion from that of captain 
Major Mayo, whose home is at Lancaster, 
Pa., is at present stationed in the South 
Pacific, where he is executive officer of a 
Combat Engineer Battalion 

Jesse B. Snow retired on May 31, 1945, 
as chief engineer of the New York City 
Board of Transportation because of hav- 
ing reached the mandatory age limitation 
His successor will be JAMes H. Grirrirnu, 
who has been with the Board of Transpor- 
tation since 1913, except for a two-year 
period during the first World War. For 
the past year Mr. Griffith has been serving 
as deputy chief engineer 

Mitton F. DENAULT, the 
staff of the U.S. Geological Survey, has 
gone to South America under the auspices 
of the 
graphic mapping and other types of sur- 
veys on the Rio Doce. His headquarters 
are at Gouvernador Valadares, Brazil. 

Leon H. Zacu and Tuomas A. MIDDLE- 
BROOKS are recent recipients of the War 
Department's Exceptional Civilian Service 
Awards. The former is chief of the Site 
Planning Section, Engineering and De- 
velopment Division, Office of the Chief of 
Engineers, Washington, D.C., and re- 
ceives his award for planning layouts of 
posts, camps, and stations. Mr. Middle- 
brooks, who is principal engineer in the 
Office of the Chief of Engineers, is being 
honored “for the establishment, develop 
ment, and practical application of soil 
mechanics in the Engineer Department.” 


who is on 


Survey and is engaged on topo- 


CHARLES W. YODER, previously struc- 
tural designer for the Eastern Region of 
the Pennsylvania Railroad, with head- 
quarters at Narberth, Pa., has taken the 
position of structural engineer in the Mil- 
waukee (Wis.) district office of the Port- 
land Cement Association 


Leon GOTTLiges was recently promoted 
from the rank of major in the Corps of En- 
gineers, U.S. Army, to that of lieutenant 
colonel. He has been supervising the con- 
struction of airdromes on the Continent 
since D-day, and is a recent recipient of 
the Bronze Star Medal. Prior to entering 
the service—in 1942—Colonel Gottlieb 
was in the Alabama State Highway De- 
partment 


Cyriu O. who formerly main- 
tained an engineering and architectural 
practice in Phoenix, Ariz., is at present 
connected with the Ventura Engineering 
Company, general contractors of Phoenix, 
Ariz. 


F. B. FARQUHARSON, professor of civil 
engineering at the University of Washing 
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ton, has been appointed director of the 
engineering experiment station there. For 
the past year Professor Farquharson has 
been making extensive experiments on 
models of the Tacoma Narrows Bridge 

Ropert WesLtey Briccs, ARTHUR G 
HayYpEN, and Greorce E. STREHAN an- 
nounce the formation of a consulting en- 
gineering practice, with offices in New 
York City. Several members of the So- 
ciety who are on the civil engineering staff 
of Columbia University will serve the new 
firm in an advisory capacity. These are 
D. M. BurMister, JAMES FINCH, 
N. V. Feopororr, and W. J. KRerecp. 

MALCOLM Prrnre, New York City con- 
sultant and Past-President of the Society, 
received the honorary degree of doctor of 
engineering from Rensselaer Polytechnic 
Institute at the graduation ceremonies on 
June 22. Mr. Pirnie was the principal 
speaker at the exercises, declaring himself 
in favor of universal military training 
which, he asserted, ‘‘would not breed war 
but would lesson its likelihood.” 


Joserpn W. BARKER, who will return 
soon to the deanship of the school of engi- 
neering at Columbia University after four 
years of service as special assistant to the 
Secretary of the Navy, was recently given 
the Distinguished Civilian Service Award 
by Under-Secretary Ralph Bard. Dean 
Barker was cited for his work in the 
Navy's V-1, V-7, and V-12 training pro- 
grams for high school and college students 
in “‘filling manpower requirements.” 


Haroip S. ELLINGTON, architect and 
engineer (Harley, Ellington, and Day), of 
Detroit, Mich., was recently elected presi- 
dent of the Engineering Society of Detroit. 


Lewis J. WoRKMAN is now on the staff of 
Parsons, Brinckerhoff, Hogan, and Mac- 
donald, for whom he is working in Bogota, 
Colombia He was formerly with the 
U.S. Bureau of Reclamation, with head- 
quarters in Denver, Colo. 


O. Commodore, 
Civil Engineer Corps, U.S. Navy, has been 
awarded the Legion of Merit Medal for 
“exceptionally meritorious service in plan- 
ning and directing construction on Guam.”’ 
In the citation accompanying the award, 
Admiral Nimitz stated that under 
Commodore Hiltabidle’s outstanding plan- 
ning and facility, Guam has now been de- 
veloped into a large advance base for the 
successful prosecution of Pacific opera- 
tions.”’ 


WILLIAM P. GREENAWALT’S resignation 
from the U.S. Naval Reserve has been 
accepted, effective June 30, and he has 
returned to Chicago where he will con- 
tinue as partner in the firm of Young and 
Greenawalt. As commander in the Civil 
Engineer Corps, Mr. Greenawalt was com- 
manding officer of the 8lst Naval Con- 
struction Battalion during construction of 
twelve naval bases in the United Kingdom, 
and later had charge of rhino ferry opera- 
tion, beach salvage, and beach camp con- 
struction and maintenance for Utah Beach 
during the Normandy invasion. He is the 
recipient of the Legion of Merit from the 
U.S. Navy and of the Croix de Guerre with 
Red Star from the Republic of France 


Vou. 


the former for his part in th iNVasj 
France and the latter for “exco,, 
service during the course of operatic, 
the liberation of France.”’ , 


HARRY VouGHT, lieutenant: comn 
der, U.S. Navy, has been cong, 
an associate fellow of the Institute of 4. 
nautical Sciences. Commander Vou 
the Bureau of Aeronautics repres ~~ 
at College Point, and has cognizance , 
several aircraft corporations in the yj 
of New York City. He is a member of 
of the most distinguished of pioneer J 
craft manufacturing families. respon 
for the production of the Navy figh 
—the “Corsair.” 


EpWINn C. VOGELGESANG, private. | 
Army, was recently assigned to the fis 
Engineers in Manila as an aerial photog 
rapher and is now engaged in photon 
ping duties. His home is in Kirkyo 
Mo. 

2NATHANIEL P. TURNER, JR., has } 
promoted from the rank of major jn; 
Corps of Engineers, U.S. Army, to tha 
lieutenant colonel. On duty at # 
quarters, Services of Supply, China Theat 
Colonel Turner is chief of the general en 
neering division, with supervision over 
construction and engineering projects 

EpWARD J. LANDOoR, retired engineer 
Canton, Ohio, was guest of honor at a 
prise luncheon, arranged by promi 
citizens of Canton, o1 May 19, the 
sion being his ninetieth birthday. Befe 
retiring, Mr. Landor for many years ma 
tained a civil engineering and contract 
practice in Canton, specializing in bridg 
building. He is the city’s oldest Rotaris 
and has long been active in local put 
affairs. 


Ewart G. PLANK has been nominat 
for promotion from the rank of briga 
general in the Corps of Engineers, | 
Army, to that of major general. Similar) 
W. WANAMAKER has been 
nated for promotion from the rank 
colonel to that of brigadier general 


D. Srver, lieutenant gener 
Corps of Engineers, U.S. Army, has | 
appointed commander of a newly esta 
lished supply organization, called 
Army Forces, Western Pacific, which ¥ 
take over the Services of Supply in Ger 
MacArthur's theater of war. Unt 
cently General Styer was in the Wash 
ton (D.C.) headquarters of the Army St 
ice Forces. His staff will include M 
Gen. Epmonp H. LEeavey, formerly as 
ant chief of staff for logistics in the Pa 
area, and Bric. Gey. L. D. Worst 
previously assistant chief of engineers 
charge of troops in Washington, D.C 


James M. Montcomery, Los Ang 
consultant, was recently appointed ! 
ager of the Defense Plant Corporat 
huge magnesium plant at Las Vegas 
which until lately was managed 5) 
Anaconda Copper Mining Company 


M. Howarp has been rele 
from the Army, in which he servee ® 
lieutenant in the Corps of Engineer 

yf 


is now general manager 

Tea 
tile Mills and Sugar Mills, Lt 
Assam of India. 


| 
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ity at Hes 
“hina Theat — the same good reason that Transite Pipe 
© general eng has been chosen for service in thousands of 
per cle American communities in the past. . . this asbestos- 
eg er cement pipe is now getting the call on many of 
08 the water-works projects planned for tomorrow. 
ata 

Y promi That reason is: efficient, economical water 
| o the transportation—proved through the years. 
nday. Befor : 

y years ma If you are planning an improvement program 
d contract for the days ahead, it will pay you to look into 


ring in bridg 
dest Rotarig 
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these money-saving advantages of Transite Pipe: 


High Flow Capacity. Because Transite is non- 
metallic, tuberculating waters can never reduce 
its initial high flow rate (C=140). This often per- 
mits use of smaller diameter pipe . . . and ends 
problems arising from progressive reduction of 


nominat 
of briga 


gineers, 
| Similarly carrying capacity due to tuberculation. 
Paper High Corrosion Resistance. And that means 
neral outside, inside and all the way through . . . proved 
by installations in virtually all types of soils, under 

wert a wide range of service conditions. 
newly Low Installation Costs. Light in weight, Trans- 
ary ite Pipe requires fewer men for handling, smaller 

mere installation crews. Mechanical handling equip- 
wr a ment is not needed except for the larger sizes. 
he Was Rapid Assembly. The Simplex Coupling pro- 
Aang vides tight, flexible joints . . . permits quick, easy 
ss assembly even with inexperienced crews. And, 
a the Ps joints stay tight even when the line is deflected as 
Worst much as 5° at each coupling. 
engineers * * * 
1, DE For detailed information about these 
‘os Ang and other advantages of Transite 
sinted n Pipe as a water carrier, send for 
poral illustrated brochure TR-11A. 
wan \ Address Johns-Manville, 22 
zed by E. 40th St., New York 16, N.Y. 
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DECEASED 


WILLIAM JAMES BALDwIn, JR., (M. 
retired engineer of Sarasota, Fla., died sud- 
denly in Brooklyn, N.Y., on May 28, 1945, 
en route to Vermont for the summer. Mr 

taldwin, who was 72, spent his early 
career in the office of his father, William 
James Baldwin, a New York consultant 
From 1897 to 1906 he was president of the 
Baldwin Engineering Company, and from 
the latter year to 1912 he maintained a 
consulting practice in New York. He then 
became chief engineer of the New York 
Steam Corporation, remaining with that 
organization until his retirement about six 
years ago 

Matruew McCiune Brirp (Assoc. M. 
'20) general contractor of San Antonio, 
Tex., died at his home in that city on June 
12, 1945. He was 57. A native of Ten- 
nessee, Mr. Bird was engaged in highway 
engineering there before moving to Texas 
almost twenty years ago. He was a mem- 
ber of the engineering and contracting firm 
of Bird and Becher, of San Antonio. Mr 
Bird served in the first World War and was 
active in the work of the American Legion 


LEONARD DEMPSTER BROWNELL (Assoc. 
M. '07) district engineer for the New York 
State Department of Public Works, Utica, 
N.Y., died at his home there on June 12, 
1945. His age was 67. From 1904 to 1912 
Mr. Brownell was in the Office of Highway 
and Barge Canal Construction at Syra- 
cuse, and from 1912 to 1915 was resident 
engineer in charge of constructing barge 
canal terminals at Utica, Rome, Syracuse, 
and Buffalo. He served as district engi- 
neer in the New York State Department of 
Public Works at Syracuse until 1920, and 
since then had been district engineer for 
Oneida, Madison, Herkimer, Montgomery, 
Fulton, and Hamilton counties 


LEONARD ROBERT DROGIN (Jun. 
corporal, U.S. Army, died in the Pacific on 
March 23, 1945. He was 27 and an alum- 
nus of the college of the City of New York, 
class of 1939. For several years following 
his graduation, Mr. Drogin was with the 
Civil Aeronautics Administration—first in 
Washington, D.C., and then in Anchorage, 
Alaska, where he was assistant airways en- 
gineer in the construction of an airport 
He went into the Army about a year ago 
and was assigned to an Aviation Engineer 
Battalion. 


Ropert Purt Easrey (M. °35) senior 
partner in the engineering and « ontracting 
firm of Easley and Brassy, San Francisco, 
Calif., died in Oakland, Calif., on June 10, 
1945. Mr. Easley, who was 58, had been 
in private practice in San Francisco since 
1913. For much of this period he also op- 
erated the Roberts Island Dredging and 
Construction Company, Inc., at Antioch, 
Calif. Earlier in his career he was engaged 
in railroad work in California, and from 
1911 to 1913 he was field superintendent 
for the Western Engineering and Water 
Supply Company on the installation of 
water and sewer systems in the West. 

Ertk Joserpn Errksson (Assoc. M. '22) 
of Duluth, Minn., died there recently. He 


was 58. Mr. Eriksson was a native of 
Sweden, but was educated in the United 
States and spent his entire career here. 
From 1910 to 1932 he was with the Minne- 
sota Steel Company—from 1916 on in the 
capacity of construction engineer. He 
then became civil engineer and safety di- 
rector for the Duluth works of the Ameri- 
can Steel and Wire Company, and from 
1935 to 1943 was in the employ of the City 
of Duluth. During the latter period he 
served as engineer in charge of topographic 
surveying and mapping and as special as- 
sistant city engineer on the construction 
of a sewage-disposal plant. 


Jacgues ANDRE FovurLHoux (M_. 
New York City architect, died on June 
20, 1945, as the result of a fall from the 
roof of a building he was inspecting. Mr 
Fouilhoux, who was 65, was born and edu- 
cated in France, coming to the United 
States in 1903. A leader in his profession, 
Mr. Fouilhoux designed the trylon and 
perisphere at the New York World’s Fair 
and many other notable structures in New 
York and Chicago. He was one of the de- 
signers of Rockefeller Center, where his 
firm (Harrison, Fouilhoux and Abramo- 
vitz) now has its offices. Earlier in his 
career he was for some years.a member of 
the New York firm of Raymond Hood, 
Godley and Fouilhoux. During the first 
World War Mr. Fouilhoux served as an 
artillery officer in the 129th Field Artillery. 


EpwarD HAWTHORN (M. '36) 
professor of civil engineering at the Uni- 
versity of Washington, Seattle, Wash., 
died there on June 2, 1945. He was 55. 
From 1917 to 1924 Professor Hawthorn 
was with the Washington State Highway 
Department, serving for part of this period 
as chief draftsman. He then joined the 
Staff of the University of Washington, 
where he was promoted through the va- 
rious grades, becoming a full professor 
about two years ago. 


Sicce Esspjorn Hyort (Assoc 
M. '27) engineer for Leland S. Rosener, of 
San Francisco, Calif., died on April 28, 
1945, at the age of 49. Born and educated 
in Sweden, Mr. Hjort spent his early engi- 
neering career there. From 1921 to 1925 
he was in the Dutch East Indies, serving as 
engineer of design in the Royal (Dutch) 
Department of Public Works, at Batavia, 
Java Coming to the United States in 
1925, Mr. Hjort acted as draftsman for 
several California firms, and from 1927 to 
1929 he was engaged on structural steel 
and conveyor design for the California and 
Hawaiian Sugar Refining Corporation. 
Since the latter year he had been engineer 
for Leland S. Rosener, of San Francisco, 


Cart Jones (Assoc. M. '37) 
colonel, Corps of Engineers, U.S. Army, 
Washington, D.C., died in that city on 
June 16, 1945, at the age of 41. An alum- 
nus of West Point, class of 1929, Colonel 
Jones was promoted through the various 
grades from lieutenant to colonel. He 
was stationed at Fort Belvoir, Va., for four 
years, and later was at the Post of Corozal 
in the Canal Zone and at various engineer 
posts in the United States. For the past 
two years Colonel Jones had been in the 
Office of the Chief of Engineers, where he 
was chief of the Training Branch Plans and 
Training Division 


GUAROA JOUBERY 
31) of Monte Cristy, Do 
public, died recently. He was abe, 
Born in Santo Domingo City. 
was educated in the United State 
lowing his graduation from Cornell ;, 
he was for a number of years in the J), 
ment of Public Works of the Do 
Republic. He was resident sine 
later, district engineer in charge of . 
construction. Mr. Joubert had also 
with the Compania Agricola Domi 
and, at one time, maintained pom 
practice in Santiago, Dominican Repy 

of the Division of Surface Water 
Geological Survey, Washington, D C. 
on June 14, 1945. Mr. Kasel, who was 
had been with the U.S. Geological Sur 


since 1924—successively as assistant ; 


neer, district engineer at Iowa City, act 
chief of the Division of Surface Water 
chief of the Division of Surface Water 


w&s the author of Water Resources of Ing 


1873-1932, and co-author of a numbe 
U.S. Geological Survey water sy 
papers and technical reports. 


FREDERICK WILLIAM LaForce (M 
retired engineer of New London, Co: 
died on June 15, 1945, at the age of § 
From 1904 to 1930 Mr. LaForge was 
sistant engineer in the U.S. Engineer 0; 
at New London, where he was in charg 
the design, construction, and mainteng 
of fortification structures at the eas 
entrance of Long Island Sound. H: 
then stationed at the Boston ( Mass.) Ar 
Base engaged in the development 
maintenance of fortification structur 
the Ist Corps Area, extending from | 
land, Me., to New London, Cor n 
LaForge was a charter member and h 
ary member of the Connecticut Societ 
Civil Engineers. Long active in th 


necticut Section of the Society, he serve 


as president in 1928. 


RANSOME TEDROWE Lewis (Asso 
’06) president of the Elmira Pr 
Tool Corporation, of Elmira, N.Y 
on May 17, 1945. Mr. Lewis, who was/ 
spent much of his career in bridg 
struction. For some years he was manag 
of the Elmira plant of the Empi 
Company, and from 1917 to 19335 manag 
of the Elmira plant of the American Br 
Company. In 1937 he becam 
of the Elmira Precision Tool Corporat 


Joun Hervip LunppBere (Athiliat 
estimator of Butler, N.J., died on A 
1945, at the age of 65. A native of Sw 
Mr. Lundberg spent his entire enginee! 
career in the United States. For % 
years he was engineer and general 
intendent for the Church Constr 
Company, of New York City He 
also connected with the Monolith R 
forced Concrete Company, © 
York, on ‘various construction pr 
and had been with Branch and Callans 
of Saranac Lake, N.Y. More recently 
had been in the Construction Division 
the Resettlement Administration 
ington, D.C. 

CARLTON MANSON Souce (M. 
ciate engineer for the J. E. Greim 


44 


pany, Baltimore, Md., died on June 28, 
at the age of 61. From to 191; 


Soule was with the Baltimore an 
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WITH THAT SKIP!” 


at Rex skip really keeps us moving right ahead And it’s all made possible by the famous Rex M2- 
cause it gives us those extra few seconds of loading chanical Man that automatically controls the batch 
me that mean more batches per hour,” says a well- transfer and entire mixing cycle right to a split second. 
nown paving contractor. It opens and close$ the discharge door—it opens and 


closes the transfer door — it controls the water and it 


Why, it's practically a “one-man ground crew” that 
starts the skip upward—all in perfect timing and with 


icks the batch into the drum almost faster than you 
fn say “Jack Robinson.” Then—zingo—the skip is valuable seconds saved. 

uck on the ground again and it stays there just long = RELY ON YOUR Rex Distributor. He handles the complete 
nough to give the exact time needed for dumping the line of Rex equipment for speeding up the mixing, hauling 


ext batch into the skip. and placing of concrete and the moving of water. See him for 
The operator is mot required to turn the water on or Pumps, Mixers, Pavers, Moto-Mixers and Pumpcretes. You'll 
bt manually, he can drop the skip faster... permit it find him always ready and willing to help you locate new and 
remain on the ground those few seconds longer used equipment, and to help you keep your present equipment 
hat mean more orderly loading, more yards per day. in top running order. 


CHAIN BELT COMPANY of MILWAUKEE 


Chain Belt Company, 1688 W. Bruce St., Milwaukee 4, Wis. 
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Railroad; from 1919 tb 1925, chief engi- 
neer for the Spencer Construction Com- 
pany, of Baltimore; from 1925 to 1935, 
consulting engineer for Soule and Zepp, 
Inc., Baltimore consultants; and from 1935 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


to 1938, director of operations for District 
No. 1 of the Maryland WPA. Since the 
latter year he had been with the J. E. 
Greiner Company. 

JouNn MERLIN Wrison (Jun. *42) lieu- 


From June 11 to July 9, 1945 


V OL. 1S, No 


tenant, U.S. Marine Corps Reserys 
killed in action on Okinawa on Mg 
1945. He was 25 and a sTaduate of j 
State College, class of 1942 Higy 
was in Pyatt, Ark, 


TO MEMBERSHIP 


Am_srrom, CHARLeS Ray (Jun. "45), Surveyman, 
U.S. Eng. Dept., Army Post Office 958, Care, 
Postmaster, San Francisco, Calif 

Bomze, Herman (Jun. 1416 Wythe 
New York 52, N.Y 

Borcuarpt, Jack (Jun. °45), Asst. 
San. Engr. (R), U.S. Public Health Service, 
220 U.S. Courthouse, Portland, Ore 

BrRacpon, Jonn Emmons (Jun. ‘45), Ensign, 
CEC, U.S.N.R.; 653 Sunset Rd., Waterloo, 
lowa 

Brust, Atvi~n Watpo (Assoc. M. "45), Associate 
Prof., Civ. Eng., Washington Univ., Skinker 
and Lindell, St. Louis 5, Mo 

Carter, Earte Hvones (Assoc. M. 45), (R. J. 
Tipton & Associates), 407 Colorado Bldg., 
Denver 2, Colo 

Cogs, Rates (Jun. '45), Ensign, CEC, 
U.S.N.R.; 1234 North Isabel St., Glendale 7, 
Calif 

Crospy, Gorpon (M. °45), Chf. Res 
Engr., Stone & Webster Eng. Corp., 161 
Devonshire St Boston, Mass (Res., 118 
Lynnview, Fountain City, Tenn.) 

DARNALL, Liovp LAVeRNe (Jun. "44), Ensign, 
CEC, U.S.N.R., Commander Service Force, 
Pacific Fleet, Care, Fleet Post Office, San 
Francisco, Calif 

De Merroro.ts, Tep (Jun. '45), Sgt., U.S. Army; 
148 East 18th St., New York 3, N.Y. 

Dopett, Curzon (Assoc. M. '45), Vice-Pres., 
The Preload Corp., 420 Lexington Ave., 
New York 17, N.Y. 

Dovuruirt, Roy Writ (Jun. '45), Ensign, CEC, 
.S.N.R.; 454 Eleanor St., Schenectady 6, 
N.Y. 

Dunn, Exttiort (Jun. '45), Salem, Ala. 

EpGerRTON, James Bryant (M. ‘°45), Senior 
Engr. (Civ.), U.S. Engrs., Industrial Trust 
Bldg Res 119 Sixth St.), Providence 6, 
R.I 


FULKERSON, Epwarp Fioyp (Jun. '45), Seaman 
2/C, U.S.N.R.; 3634 Alabama St., San Diego 
Calif 

Germ, Georce Henry (Assoc. M. '45), Associate 
Engr. (Hydr.), U.S. Engrs., 800 Standard Oil 
Bldg. (Res., 5904 Marnat Rd.), Baltimore 8, 
Md 

Gites, Ropert Atpert (Jun. '45), Lt., CEC, 
U.S.N.R., Care, Fleet Post Office, San Fran- 
cisco, Calif 

Grav, Howarp Lesture (Jun. Ensign, CEC, 
U.S.N.R.; West 1038 Kiernan Ave., Spokane, 
Wash 

Green, Jackson Dentson (Jun. "45), Lt. (jg), 
CEC, U.S.N.R 207 Willow St., Delanco, 
N.J 

Grirrrx, Apert Devereaux, Jr. (Jun. 
Ensign, CEC, U.S.N.R.; 411 South Westmore- 
land Ave., Los Angeles 5, Calif 

Grove, MarmMapu«e (Jun. "45), Stress Analyst, 
Republic Corp 42 Broadway, 6th Floor, 
New York 4, N.Y 

Herrick, THompson (Jun. '45), En- 
sign, CEC, U.S.N.R., Care, Fleet Post Office, 
San Francisco, Calif 


Herzier, Morris Currrorp (Assoc. M. 
Mer. and Co-owner, Hill Top Produce Market, 
Illinois Ave Res., 177 West Wadsworth 
Circle), Oak Ridge, Tenn 


Hoocan, Ben Francis (Jun. '45), Associate Mech 
Engr., Industrial Laboratory, Navy Yard, 
Mare Island (Res., 197 Goethe St., San Fran- 
cisco), Calif 

Hreek, Joseru (Jun. Ensign, 
CEC, U.S.N.R., Care, Fleet Post Office, San 
Francisco, Calif 

Jounson, Ropert (Jun. '45), Ensign, 
U.S.N., Care, Fleet Post Office, San Francisco, 
Calif 


Jounson, Spencer (Assoc. M. 
Asst. Engr. of Contracts and Specifications, 
State Highway Dept., 1739 West = Set. 
(Res., 1626 East Pinchot Ave.), Phoenix. 
Ariz 

Jounston, SrerHen Earie (Jun. "45), Ensign, 
U.S.N.; 4906 North East 23d Ave., Portland, 
Ore. 

KaAYANAN, Antonto Cruz y (Assoc. M. ‘'45), 
Civ. Engr. and City Planner, Commonwealth 
of the Philippines, Malacanan Palace, Manila, 
Philippines 

Krresy, Haroip Louts (Jun. Eng. Inspec- 
tor, Seaboard Airline Ry., Seaboard Airline 
Bidg. (Res., 324 West 27th St.), Norfolk 8, 
Va 

Korner, Gernarp (Jun. Civ. Engr., Dept 
of Main Roads, 309 Castlereagh St. (Res., 63 
New South Head Rd., Vauclause), Sydney, 
N.S.W., Australia. 

Krickx, James Huvetrr (Jun. 45), Structural 
Engr., The Austin Co., 16112 Euclid Ave 
(Res., 2200 Prospect Ave.), Cleveland 15, 
Ohio 

LANG, Jacos (Assoc. M. "45), Secy.-Engr., 
Comm. on Plan, 400 Municipal Bidg., Balti- 
more 2, Md. 


Loser, Irvine (Jun. Stress Analyst, Edo 
Aircraft Co., Flushing (Res., 1211 Wheeler 
Ave., New York 59), N.Y. 


Luprrian, Davip (Jun. '45), With U.S.N., 
Care, Fleet Post Office, San Francisco, Calif. 


Dante (Jun. '45), Asst 
Div. Engr., Great Lakes Dredge and Dock Co., 
17 Battery Pl., New York 4, N.Y. 


McCoy, Harotp James (M. '45), Cons. Engr., 
Old National Bank Bldg., Spokane 8, Wash 


McCricut, Bovp Grant (M. '45), Chf. Car- 
penters Mate, U.S.N.R., 328 City Hall, Cin- 
cinnati, Ohio. 

Macks, Morton Josern (Jun. ‘45), Ensign, 
CEC, U.S.N.R., Care, Fleet Post Office, 
San Francisco, Calif. 

Marer, Evoene (Assoc. M. *45), Col., Coast 
Artillery Corps., U.S. Army, H.A.A.A.C., 
Army Post Office 958, Care, Postmaster, San 
Francisco, Calif. 

MASLANKA, THADDEUS RAYMOND (Jun. 45), 
Structures Engr., Curtiss-Wright Corp., Air- 

rt Plant (Res., 2439 Delaware Ave.), Buf- 
alo 16, N.Y 

Matuews, Kesey (Jun. 45), Ensign, 

1.S.N.R., Care, Fleet Post Office, San Fran- 
cisco, Calif 

Montoomery, Georce Dewey (Assoc. M. '45), 
Insp. for Constr., 8th Naval Dist., Public 
Works Dept., Federal Bldg. (Res., 4662 Arts 
St.), New Orleans 17, La. 


| 
TOTAL MEMBERSHIP AS OF 
JULY 9, 1945 


6,266 | 
Associate Members ' 7,954 | 


Corporate Members. 14,220 | 


| Honorary Members...... 36 

20,901 
20,053) 


MONTGOMERY, WALTER LEON (Assoc. MY 
Constr. Engr. and Surveyor, Magnolia Pes 
leum Co., Box 900 (Res., 442] Cowan & 
Dallas 9, Tex. 7 

Moore, Huon, Jr. (Jun. '45), 2d Lt. 
Engrs., U.S. Army; R.D. 3, Easton, Pa. 

NeLLe, Francis RayMonp (Assoc. M 
fonstr. Engr., Gargaro Co., Inc., 49 Rast 
Mile Rd., Detroit 3, Mich 

Orca, Temet Harm (Jun. "45), Goleuk Del 
Fabrikalari, Izmit, Turkey. 

Overrect, IRA EUGENE (Jun. "45), Asst. Resess 
Engr., Calif. Inst. of Technology, 259 ¥ 
Bridge, Pasadena, Calif. 

Percy, Ray Howarp (Assoc. M. '45), Coss 
and Maintenance Engr., State Highway Deg 
(Res., 19 Jefferson St.), Helena, Mont 

Perry, Grecory, Jr. (M. '45), 
Constr. Engr., J. E. Sirrine & Co., Greeny 
$.C 

Rea, Dace Howarp (Assoc. M. 45), Bag 
U.S. Bureau of Reclamation, 404 Custer 
house, Denver (Res., 3709 South Cherokee & 
En slewood), Colo 

Reames, Joun (Assoc. M. Cons 
Engr., Bureau of Yards and Docks, U§) 
Naval Air Station (Res., 5122 Homer & 
Dallas 6, Tex 

Lours (Jun. Junior Civ. Bag 
James Allen Tuck, 1 Exchange P1., Jersey Ci 
N.J. (Res., 1341 Fifty-Sixth St., Brookiya 
N.Y.) 

Renovicn, SterpnHen, Jr. (Jun. 45), Draftems 
(Eng.), Chf. Engr’s. Office, Southern Padi 
Co., 65 Market St., Room 1060, San Francs 
12, Calif. 

Roscos, CHARLES Mriton (Jun. "45), Ensig 
CEC, U.S.N.R.; 1236 J St., Eureka, Calif 

Leo (Jun. °45), Structural Detailg 
Am. Bridge Co., Ft. of Warren St., Trenta 
N.J. (Res., 853 Elsmere Pl., New York 
N.Y.) 

RYAN, Purp Lackey (Jun. '45), Engr. Ast 
Stone & Webster Eng. Co., Tyner Res 
Route 6, East Shallowford Rd., Chattanoog 
4), Tenn 

SALDANA, Juan (Jun. "45), Asst. to De 
sign Engr., Beavers & Lodal, Transit Tows 
Room 1411, San Antonio, Tex 

Scumipt, Harry (Jun. ‘45), 
U.S.N.R., Care, Fleet Post Office, San Fras 
cisco, Calif. 

Epwarp Josera (Jun. "45), Lt., CBE 
U.S.N.R., Public Works Dept., Naval 4s 
Station, Daytona Beach, Fla 

James Yure (Jun. '45), Basign, CB 
U.S.N.R.; 3834 Winthrop Ave., Indianapolis 
Iad. 

Suannon, Asa Vance (M. ‘45), Prin. Bag 
Corps of Engrs., U.S. Army, U.S. Engr Office 
Denison, Tex 

Snapp, Wayne Francis (Assoc. M. '45), 
Eng. Estimator, U.S. Engr Dist , 751 Soutl 
Figueroa St. (Res., 628 North Commonweal 
St.), Los Angeles 4, Calif 


STarR, FisHer Morris (Assoc. M. '45), Bag 
Bethlehem Steel Co., Bethlehem, Pa 
“5 


STEPHENSON, James Byron (Assoc M 
Civ. Engr. II, State Highway Comm. (Re 
635 Fillmore), Topeka, Kans 

"45), Bridge 


SrerHenson, Russert ALLen (M 


Constr. Engr., State Highway Comm. 
812 Powers St.), Helena, Mont 


Trnonorr, Danrer (Assoc M. 
Structural Engr., H. A. Brassert & Cd 
East 40th St. (Res., 226 West 7Ist St.), 4 
York 23, N.Y. 

Trester, Harotp CHARLES 
Engr. (Structural), Cook & 
70 Marion St., Oshkosh, Wis 


(Assoc. M. ‘45 
Brown Lime @ 


Vocier, Joun (Assoc M. 45), 
Corps of Engrs., U.S. Army Engr NY 
Office, 37 West 39th St., New ¥ ork 15, + 
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